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OFFICE OF. THE WATER COMMISSIONERS, 

Pbovidencb, Fefamary 19, 1874. 

To the Bonorahle the Board of Aldermen : — 

The undersigned respectfully transmit a Report made to 
them by J. Herbert Shedd, Chief Engineer of the Providence 
Water Works, embracing the information called for by the 
following Resolution, passed by your Honorably Body, 26th 
November last : — 

" Resolved^ That inasmuch as the present system of sewer- 
age was adopted by a committee appointed by the board of 
aldermen, and all the work done by said committee has been 
carried on in accordance with plans sanctioned by the board ; 
and the action of said committee has, from time to time, 
been reported to and approved by the board ; and inasmuch 
as the work to be done hereafter will be carried on by the 
water commissioners, under an ordinance of the city council : 
therefore the committee aforesaid be, and they are, hereby 
instructed to report in print to this board such information 
as they may deem necessary to a proper understanding of 
the general plan on which such sewers have been constructed, 
together with their reasons for adopting such plan, and also 
a comparison with the practice of other cities." 

Joseph J. Cooke, ^ 

Chab. E. Carpenter, > Committee. 

William Corliss, J 
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PftOYiDEMCS, B.L, Feb. 12, 1874. 

To 1IU8B8. J08E1PH J. COOKE, 

GHAHLES E. CABPHNTER, Committee on Sewen. 
WILLIAM OOBLISS, 

Oentlebcen, — I have received a copy of the following 
resolution passed by you : — 

^^Besolvedy That the resolution passed by the Board of 
Aldermen, Not. 26, 1873, asking the Committee for informa- 
tion.in regard to the general plan on which sewers have been 
constructed, etc., is hereby referred to the Chief Engineer, 
who is requested to report to the Committee the information 
which it requires." 

Enclosed therewith was a copy of the resolution of the 
Board of Aldermen. 

In accordance with these resolutions, I respectfully submit 
the following 
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REPORT. 

An artificial existence must, to a certain extent, arise 
wherever masses of human beings congregate. Each indi- 
vidual is influenced by the habits and practices of those 
around him; and the preservation of the health of every 
class is equally important to all. 

Sanitary laws and regulations are intended to give power 
to communities, which single individuals cannot possess, to 
promote measures for securing or improving the state of 
public health ; and the extent to which good sanitary meas- 
ures are carried indicates, in a degree, the state of civiliza- 
tion and refinement. 

The modern works of sewerage and water-supply have 
been experiments made for improving the health and com- 
fort of communities ; and it is evident from public records 
that they have largely accomplished the end for which they 
were designed. 

Three distinct and important objects are to be accomplished 
by the proper sewerage of a town : — 

1st, The ready conveyance of storm- waters without damage 
to public or private interests. 

2d, The efficient drainage of the subsoil and founda- 
tions of buildings. 

3d, The quick removal of fecal matter and liquid refuse 
from dwelUngs. 

The disposal of excreta has caused by far the greatest 
amount of discussion, and difference of opinion, among those 
who have given special attention to the subject of sanitary 
engineering. The question, in a broad sense, resolves itself 
into this : " What is the cheapest and most efficient techni- 
cal process for rendering human excreta useful, instead of 
dangerous?" It is generally conceded, now, that no time 
should be lost in freeing habitations from the dangerous 
infection of putrefying substances : and the first object must 
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be to get rid of the sewage in an unobjectionable manner ; 
and the next to utilize it, if possible. 

Many methods have been proposed, and adopted, in their 
turn, for the removal of such matter, and for securing good 
sanitary conditions. 

Some have advocated the plan of burning all the waste 
products of populous places. 

Others have urged the view that air is the best agent for 
removing these matters, and that the pneumatic system is the 
proper one to be adopted. 

Others recommend earth as the best medium for the 
removal of all fecal and decomposing matter from habita- 
tions. 

By others it is maintained that the water-carriage system is 
the only feasible plan that can meet the varied requirements 
of a dense population. 

Neither of these schemes is suited to the removal of all 
the refuse matter from houses and other buildings. The 
liquid filth, which exceeds in amount all the other, cannot 
well be taken care of by fire, air, or earth ; while water is 
unsuited to the removal of street-sweepings, ashes, and solid 
vegetable and animal refuse from houses. 

The use of any other than the water-carriage system 
requires the ■ retention of fecal matter, for a time, on the 
premises, as it can only be periodically removed. The reten- 
tion of such matter heretofore, in the absence of proper 
sewerage, has usually been in cesspools, underground, among 
the houses, into which all the sewage from the house is 
discharged. In them the filth accumulates and putrefies, 
until it is at intervals removed by manual labor. They act 
like immense brewing-vessels, sending up deadly vapors, 
which have no escape, except back into the house, among the 
inhabitants. They also frequently leak ; and, if any welf is 
near, the water is poisoned. Fevers and many other diseases, 
especially among children, are certain to break out, and 
become malignant, if the emanations from such filth exist 
in the air around dwellings. Not unfrequejitly the direct 
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passage of foul liquid from the cesspool to the well is 
shown by the mass of blackened and offensive edxth lying 
the whole distance between the two ; and it is often found 
that the cold-air passages for supplying house-furnaces 
have been made foul by the soakage from cesspools. 

It is of the utmost importance to do away with such a 
state of things ; and it is not to be wondered at that many 
plans have been proposed for that purpose. 

Those who have advocated the burning of all refuse have 
not succeeded in getting their plans adopted to any great 
extent. 

The " Pneumatic Sewerage System " has been very strongly 
urged. The following is given, by the advocates, as a gen- 
eral description of the arrangements : " Small iron reservoirs 
are placed under the pavement of all principal street-crossings, 
each reservoir being connected by means of small iron pipes 
with the privies of the houses next to it, in such a manner 
that no offensive gases can escape ; in other words, from every 
single privy a continuous air-tight passage leads into the next 
subterranean street-reservoir, without the intervention of 
any cesspool. 

" The pipes are provided, each one, with a valve, to be 
worked from the sidewalks of the street, so that the commu- 
nication between each privy and a street-reservoir can be 
established or cut off at wiU. These valves remain always 
hermetically closed, except during a short moment when 
the privy contents are to be discharged into the street-reser- 
voir connected with it, which occurs during the night, in the 
following manner : — 

"A locomobile steam-engine, working an air-pump, is driven 
near the small subterranean street-reservoir, to exhaust the 
air out of it and out of the entire system of main and branch 
pipes up to the hermetically-closed house-valves, which are 
then, one after the other, opened and shut again, thus dis- 
charging the privy contents, including all gases, into the 
street-reservoir. 

" If the vacuum made in the reservoir and pipe-system is 
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complete, or nearly so, the mechanical force of the atmos- 
pheric column rushing in the moment a house-valve is opened 
equals that of some thirty hurricanes. In order to m^ntain 
this vacuum while a number of privy-pipes are discharged, 
. one after the other, the air-pump standing near the reservoir 
is kept continually in motion, creating a constant draft, 
which causes all discharges to fly just into the reservoir, 
and nowhere else, like so many shots from air-guns. 

" The urine, exceeding the solid faeces about eight or nine 
times in volume, affords sufficient moisture, not only to pre- 
vent the excrements jfrom drying or caking, but also to keep 
the whole mass in so fluid a state, that removal is easy, un- 
failing, and complete, especially under the above-mentioned 
powerful blast operating upon it. All the privies and their 
pipes wOl thus be every day thoroughly cleaned of solids, 
fluids, and gases, and be filled with fresh air instead. 

" After aU the house-valves have thus been successively 
opened and shut, an operation which practice has shown can 
hardly be done quick enough, the small reservoir itself is 
emptied by pneumatic pressure into an hermetically-closed 
waggon-reservoir attached as a sort of tender to the air-pump 
carriage. This done, the connecting hoses, by which the 
movable apparatus communicates with the stationary one 
under the pavement, are uncoupled, and the locomobile with 
its tender proceeds to the next reservoir, and then to another 
and another, until the tender is filled. 

" As the particular street-reservoir where this will occur 
can by practice be pretty accurately known beforehand, ar- 
rangements are made, that, when arriving there, the locomo- 
bile meets an empty tender drawn by two horses, which 
changes place with the full one ; thus allowing the sewerage 
operation to go on without interruption, the filled tenders 
being always drawn away by the horses to a temporary 
d^pdt, where they are decanted by direct hydraulic pressure 
into' air- and water- tight barrels, which are then at once sent 
like any other goods, by rail or steamboat, to the lands re» 
quiring the excellent fertilizer thus collected." 
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All this requires very expensive structures of iron, con- 
necting with every house, and a degree of perfection in the 
operation, which, for any great length of time, would proba- 
bly prove impracticable. 

This plan is comparatively new and untried ; while it deals . 
with but a small part of the refuse that must be removed. 
The scheme is certainly not in a condition to warrant its 
introduction in this community at the present time. 

The treatment of excreta by dry earth has foimd many advo- 
cates. It is stated that this system " is founded on the fact of 
the deodorizing power of earth ; a given quantity of dry earth 
destroying all smeU, and entirely preventing noxious vapors 
and other discomforts. The practical application of this 
power consists in a reservoir for containing dry earthy and in 
an apparatus for measuring and deUvering the requisite 
quantity, so as to deal with every operation in detaiV The 
plan has been successfully used in barracks, hospitals, pris- 
ons, and schools ; but there are strong objections to its adop- 
tion for a large population. The earth rmLst be dry^ pulver- 
ized, and immediately applied. No water can be used, and 
" any incidental drippings of fluids must be covered and ab- 
sorbed by dry earth." The earth " should be a clayey loam, 
friable, and thoroughly dried. No soil must be used whicji 
contains vegetable matter." Sand is in no way suitable. 
" Dr. Ross estimates the total quantity of earth required to 
deodorize the whole excreta of an adult at 91 lbs." per day. 
A cubic foot of dry earth would therefore supply about ten 
persons one day. If we assume the population of Provi- 
dence to be equal to sixty thousand adults, there would need 
to be supplied to the whole city six thousand cubic feet of 
dry earth each day. At the ordinary depth of soil in this 
vicinity, I think, a quarter of an acre of land would need to . 
be stripped every day in the year to supply the . demand, or 
ninety acres each year. As there are many rainy days, and 
much time when the ground is frozen, the difficulties of this 
operation would be considerable. After having been pro- 
cured in suitable condition, this earth must be transported to 
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the city, and its equivalent, with the added impurities, taken 
away each day. 

Some difficulty has been found in keeping the self-acting 
apparatus in order ; and the opinion has been expressed, that, 
in large towns, their use is " highly dangerous to health." 

After all the trouble, expense, and d&nger attendant upon 
this scheme, it deals only with a small part of the refuse that 
must be removed from dwellings. It has been found, that, 
" for every pound of human excreta removed under the dry- 
earth system, there are in every well-regulated establishment 
about 190 of fluid refuse, which must be otherwise disposed 
of." Some provision must be made to convey away this 
fluid refuse ; and, when proper drains are made for that pur- 
pose, the extra expense of including the fecal matter will be 
very small. 

During the first two or three days after sewage is de- 
posited in water, the smell is unpleasant, but not dangerous 
to mankind : after that, putrefaction begins, and the gases 
given off become deleterious. This interval gives ample 
time for removal by water-carriage under a good system ; and, 
if it is not improved, punishment by disease will surely fol- 
low. ' 

Many persons object to such a disposal of this matter on 
the ground that a valuable manure is thus wasted ; but the 
efforts to save it have heretofore, except under peculiarly 
favorable circumstances, proved very unprofitable, as well 
as inconvenient, and often dangerous. 

Perhaps the most extensive scheme for saving fecal mat- 
ter by means of cesspools is that adopted by the French 
Government, and put in practice in several large cities and 
places in Prance. The drains accommodate, as sewage, only 
rainfall and household water, except the contents of a com- 
paratively small number of public urinals. Night-soil is 
received into cesspools, and in all cases is carted away from 
the city, and deposited in appointed places. A certain pro- 
portion — as much as finds a ready sale — goes to deodoriz- 
ing works, and is converted into manure ; but large quanti- 
ties are still wasted. 
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Mr. Robert Rawlinson, an eminent sanitary engineer, 
holding several important conmiissions in the British Gov- 
ernment in that capacity, said, in a discussion before the 
Institution of Civil Engineers in London in 1865, " With 
regard to the Parisian sewers, it had been stated that those 
sewers were made to take away surface-water only, and not 
sewage. He was sorry to say that that principle had, been 
adopted by the French Government in other cities and 
places : in Lyons and Marseilles, for instance, the same 
system was carried out. Large sewers were constructed, 
with subways for the passage of carts and railway trucks, 
which received the refuse emptied out by hand-labor : that 
refuse, if the sewers had been constructed upon proper 
principles, would have been carried out by the action of 
water flowing regularly through them." " The Parisians com- 
mitted the fatal mistake, about the year 1820, of insisting, 
by ordinance, on cesspool construction. It was recorded 
that the whole subsoil of Paris was on the point of becom- 
ing putrid with cesspit matter, and that the ordinance was 
passed in consequence. By it all cesspits, as matters of 
private construction, were abolished ; and the construction 
of cesspools upon a gigantic scale was undertaken, or dic- 
tated, by the municipality ; and all persons thereafter build- 
ing hotels or houses were obliged to construct ' hermetically- 
sealed cesspools ' after a municipal or royal pattern, which 
had been devised by the government engineers of France. 
Into these cesspools, effete matter from water-closets, grease 
and washings from the sinks, and other such refuse, was to 
be discharged. He considered Paris, when he visited it twelve 
or fourteen years ago, to be, on the surface, perhaps, the 
cleanest city in the world. Nothing could be more beautiful 
than the order and cleanliness of its paved streets ; but the 
stench, even in the best houses, was almost insupportable. 
The possibility of hermetically-sealed cesspools was, there- 
fore, a fallacy." 

While the climate of Paris is more favorable to health 
than that of London, the rate of mortality is higher ; indi- 
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eating that the sanitary works of London are more effectual 
and perfect than those of Paris. 

It does not follow that the water conveyed by sewers, from 
which fecal matter is excluded, is, therefore, any less impure 
than the contents of sewers receiving all kinds of refuse. 
Experience in this country and in Europe has proved that no 
appreciable difference exists in the offensiveness of sediment 
taken from sewers which do not, and sewers which do, con- 
vey matter from water-closets. Corfield says, " Any one who 
has examined the sewers of Paris, Lyons, or any other town 
where the cesspool system is as eflSciently and thorbughly 
carried out as it can be, knows perfectly well that the sew- 
age is just as foul, just as offensive in every way, as it is in 
the most thoroughly water-closeted town." 

The most promising plan for utilizing the manurial proper- 
ties of city sewage, at the present time, is by surface irriga- 
tion; the ordinary flow from the sewers being pumped 
through pipes to distant fields, and there made to flow over 
grass lands prepared to receive it. 

For the entire success of this plan the climate must be so 
mild that grass will grow nearly all the year, and a large 
area of porous soil, not likely to be needed for other than 
agricultural purposes, must be available within reasonable 
distance. Garden vegetation is sometimes treated by sewage 
irrigation. 

An object which has thus far been more important than 
the saving of fertilizing products is in large measure 
accomplished by this plan ; that is, avoiding the pollution 
of rivers. 

It is probable, that for inland towns, and possibly for 
populous places on small salt-water basins, there will be, 
before many years, an imperative popula^r demand for the 
purification of sewage before its discharge into ' rivers or 
harbors. Artificial filtration through earth has been prac- 
tised for this purpose ; and it may be that irrigation for 
farming-purposes during the season when that is practicable, 
and filtration during the winter season, can be so combined 
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as to relieve the water-courses, even in our northern cli- 
mate. Perhaps some one of the "Precipitation Processes" 
may prove valuable in this connection. 

At present, the amoimt of impurity from our sewers is so 
small, when compared with the volume of water in ihid 
harbor into which it is discharged, that no great incon- 
venience will be felt, except where the outlets are at 
unfavorable points. 

The Annual Report of the State Board of Health of Mas- 
sachusetts for the year 1878 contains a report from Prof. 
William R. Nichols and Dr. George Derby, in which they 
conclude, from numerous analyses of the sewage of Boston, 
that its average value is about one cent per ton ; and, from 
numerous analyses of the sewage of Worcester, they con- 
clude the average value of the dry-weather sewage to be 
about seven-eighths of a cent per ton. 

TTiis whole subject has received, aud is now receiving, the 
earnest and careful attention of many very able minds ; and 
expensive experiment are being carried on upon a large scale 
in many places. In fact, " nearly the whole civilized world 
is not only interested in this problem, but directly or indirect- 
ly engaged in seeking its solution." * The results, however, 
are not yet suflSciently defined, I think, to warrant any 
decided conclu^ons ; and while the sanitary engineer will 
feel bound to recommend that sewerage works be so con- 
structed, where practicable, that they may eventually form part 
of a plan for the utilization of the waste products, or avoid- 
ing contamination, without great expense in changes, he is 
hardly warranted in actually executing work, at present, to 
do more than fulfil the first requirement of a system for the 
removal of refuse ; which is, to get rid of the sewage 
quickly, in an unobjectionable manner. 

This can be most effectually and safely done by the water- 
carriage system, which provides for the removal of the greater 
portion of all refuse, and is capable of being combined in one 
system with the conveyance of storm-waters, and the drain- 
age of the subsoil, and foundations of buildings. 

♦ E. S. Chesbrou^rh. 
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Sometimes these objects are accomplished by separate and 
distinct systems of pipes, or sewers, in the same streets ; but 
the experience of cities seems to be unfavorable to this plan, 
and the practice is largely in favor of combining aU in. one 
system. 

Such a combined system is partially devised, and to some 
extent executed, in the city of Providence. 

Mr. E. S. Chesbrough of Chicago, who has deseiTcdly the 
highest reputation in this department of engineering, has 
given the following as the 



BBQUISITES OF GOOD DEAINAGB. 

■ 

" To drain a city perfectly, the sewers should be of such 
size, form, inclination, workmanship, and depth below the 
surface, as to convey, without deposit or stoppage, to the 
main outlet, and by means of the ordinaiy quantity of water 
used for domestic and other puiposes, all the substances that 
are usually discharged into them from private houses, street- 
surfaces, and, when not injurious to the health of the 
men who have occasionally to enter, examine, cleanse, or 
repair them, all the liquid refuse from manufacturings and 
other establishments. These requisites are not always 
attainable at a reasonable expense ; and hence compromises 
are often resorted to, especially when it is deemed impracti- 
cable to raise the funds necessary to carry out a perfect sys- 
tem. For this reason, sewers are often laid too shallow to 
drain thoroughly the soil beneath the foundations of build- 
ings, and with inclinations too slight to prevent deposits from 
farming in them." 

The proper position for the " main outlet " must be first 
considered when a scheme for sewerage is being planned. 

"If the sewage is discharged into any stream or body 
of water too small, or shallow, or sluggish, to deodorize and 
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neutralize it with sufficient rapidity, it will, sooner or later, 
become a nuisance that must be abated at whatever cost. 

" To avoid or remedy this nuisance, vast sums have already 
been expended in the construction of intercepting sewers, 
pumping, irrigating, and deodorizing, and other works, in 
Great Britain and on the continent of Europe; and the 
cities of this country are already seriously considering the 
subject." 

" With all the light at present possessed on this subject, 
there appears to be no other feasible method of disposing of 
the sewage of cities, especially in the northern and colder 
portions of our country, than that of conveying it to some 
comparatively rapid stream or body of water agitated by 
winds and waves, and sufficiently extensive to neutralize it. 
In this connection, a practical question of great importance 
often arises with regard to what is sufficient to neutralize 
sewage, or render it innocuous. It will be evident, upon the 
least reflection, that several elements must be considered. 
The population of two cities may be equal ; but the habits 
and industries of the two, and consequently the quantity of 
sewage from them, may be very imequal. 

" If the quantity should be the same, the character may 
be very different in some respects. Fresh and salt water are 
very different in their capacities for neutralizing sewage, the 
former being decidedly superior in this respect. 

" While small towns and cities often experience little or 
no inconvenience in disposing of their sewage at first, they 
become more and more embarrassed with it as they increase 
in size. The most that has been done hitherto in this direc- 
tion has been partial and experimental ; but the experience 
of the past is of great value in the planning of new works. 

" The results of the grand systems of intercepting sewers, 
carried out in London and Paris, show clearly that it is 
possible to relieve, to a great extent, the inhabitants of large 
cities of the evils of discharging their sewage into recepta- 
cles from which it is sent back to them through the air. 
And yet the outlets of those intercepting sewers are com- 
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plained of; showing that the nuisance, while removed from 
the many, is imposed upon a few. For this reason, various 
schemes have been proposed, and some experiments made, 
to remedy the evil altogether; but thus far only a small 
portion of the sewage of either city has been disposed of 
except by discharging it low down into the Thames or the 
Seine." * 

The main outlets in the city of Providence have been 
arranged, so far as seems practicable, to discharge the 
sewage into the river or harbor as much below the drained 
district as possible. It is supposed that eventually one or 
more main intercepting sewers will be required on each side 
of the city to collect these outlets, and discharge their flow 
at points still less objectionable. The present locations of 
the outlets of the new sewers are reasonably satisfactory, 
except in the case of the Dorrance-stre^t sewer, which 
empties at the head of the dock. Some provision ought 
soon to be made, either to extend this sewer to the end of 
the pier, of its present size, or to lay a smaller outlet, 
which might be of cast-iron pipe, to take the sediment and 
ordinary liquid filth into deep water, while the storm-waters 
continue to discharge at the present outlet. 



DBAINAGB DISTBIOTS. 

The total area of land within the corporate limits is about 
6,014 acres, as taken by scale from the city maps, or about 
nine and four-tenths square miles. 

The Woonasquatucket River and the Providence River 
separate this area into two natural divisions, known as the 
" East Side " and " West Side." The Moshassuck River cuts 
off a portion of the East Side, making a smaU division, which 
includes " Smith's Hill." 

The drainage of each of these natural divisions has been 
considered separately, except that a portion of North Provi- 

• Beport of E. S. Chesbrough to the City of New Havei;, Dec. 30, 1872. 

2 
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dence, near Olneyville, has been taken into consideration in 
planning the drainage of a portion of the West Side. 

Subdivisions, or " drainage districts," are naturally made 
in the larger divisions by the contour of the ground ; and the 
drainage for each of these districts may be considered sepa- 
rately, except that the outlets or main drains must be planned 
in connection with those of other districts which have the 
same final discharge. 

Not all the districts, however, are such as would be formed 
naturally by the contour of the ground. In some cases, inter- 
cepting drains have been planned to divert the drainage into 
new channels. 

Where a drainage district lies partly within, and partly 
without, the city limits, the wholq area is, of course, con- 
.sidered. 

The general extent and location of the districts, which, for 
convenience, have been designated by letters of the alphabet, 
may be seen by reference to the map which accompanies this 
Report. The limits represented are liable to change in some 
places, after more complete and accurate information has 
been obtained. For a portion of the territory, the drainage 
districts have not been sufficiently defined to warrant repre- 
sentation. 

It is regarded as of sufficient importance, at the present 
time, to construct the sewers, where practicable, so as to 
keep the ordinary sewage flow out of the Wootiasquatucket 
River and the Cove Basin. This requires a portion of the 
sewage of district P to be carried a long distance, as will be 
noticed by inspection of that district on the map. 

It is not proposed to construct the main sewers of this dis- 
trict large enough ' to take all the water from the greatest 
storms, but to provide, at intervals in the line, for the over- 
flow of storm-waters into the Woonasquatucket River or 
into the Cove Basin. When the rainfall is of small amount, 
it is generally loaded with impurities ; but the later run of a 
heavy rainfall is comparatively pure. With the main sewers 
large enough to take all the rainfall of ordinary storms, — 
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the limit of quantity to be carefully determined, — and, of 
course; cap&ble of taking, to the same extent, the first run 
of water from the heavier storms, the excess of that which 
comes later may safely be allowed to overflow into the 
natural channels. This can be accomplished by weirs prop- 
erly placed, and discharging into drains which lead to the 
natural water-courses. 

The greater portion of the rainfall on district Q, if it 
should run on the natural surface or on the established 
grades of the streets, would flow into district P, where the 
grades of the main sewers must be so flat, that a much larger 
size of -drain would be required to carry the same amount 
of water than would be required on such grades as can be 
obtained on ah intercepting sewer in district Q. 

The objection to large sewers in district P is not simply 
that they would be more expensive in themselves, but the 
land all along the Woonasquatucket River would need to be 
filled higher than will be necessary with smaller sewers. 

The height of the outlet, which is through Dorrance Street, 
is fixed by low tide in the harbor ; and the grade of the main 
sewer will be one in a thousand, which is about five feet in a 
mile, and is regarded as the lowest allowable in that place. 
The tide will ebb and flow in the sewer for about a mile of 
its length. 

Probably it will be best to make connection between the 
Woonasquatucket River and this main sewer at some point 
near the junction of High Street and Broadway, for the pur- 
pose of flushing the sewer with river-water when necessary. 

A large portion of the territory enclosed by Providence 
River, Ship Street, Eddy Street, Cove Street, and Exchange 
Place, about forty-eight acres in extent, on which, probably, 
the most expensive buildings in the city .stand, is only from 
3i to 7 feet above mean high tide. When the sewerage 
system is complete, and the waters of a rainfall are gathered 
quickly, and carried rapidly to the outlet, there will be 
trouble enough with the drainage of this low district, if 
we keep out of it all the water that it is practicable to turn 
in some other course. 
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With this object in view, an intercepting sewer has been 
constructed from Atwell's Avenue, through Bourn, Jackson, 
High, Chestnut, and Elm Streets, to Providence Eiver. This 
diverts the drainage of about two hundred and seventy-four 
acres, which would otherwise flow into the low district above 
defined. 

I recommend that a similar intercepting drain be planned, 
to take the drainage fi'om district Q, through a new street to 
be laid out from the junction of Ridge Street with Atwell's 
Avenue, to Acorn Street, where the extension of West Ex- 
change Street would intersect that street, and thence to West 
Exchange Street as now laid out. The attention of the 
Board of Aldermen has been called to the need for this street, 
and the ground has been examined by their committee on 
streets. The drainage of an area of about one hundred and 
ten acres, extending from the Dexter training-ground to the 
new street, would be diverted by this drain. The proposed 
location for the street is indicated on the map by dotted lines. 

The construction of these intercepting drains will probably 
be favorable to any future scheme for the utilization of the 
sewage. 

They furnish also an element of safety, as the volume of 
rainfall is brought more under control than would be the 
case if it was allowed to flow into the lower districts. 

The drainage of the Ninth Ward is a difficult problem. 
Much study has been given to it ; but the conclusions are not 
yet very definite, except as to the lines desirable for the trunk 
sewers. As these lines are generally through private prop- 
erty, the attention of the Board of Aldermen has been called 
to the matter, with the suggestion that streets be laid out to 
accommodate the sewers on portions of the main lines. Fur- 
ther action by the Board is desirable before the plans are 
proceeded with. The three principal lines of drainage 
judged to be desirable are as follows : First, from Public 
Street, between Broad Street and Prairie Avenue, to the 
junction of Colwell Street with Prairie Avenue ; thence on 
Colwell Street to a point in line with Ocean Street con- 
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tinued; thence through the junction of Plain Street with 
the Old Stonington Railroad location, across Eddy Street, 
and along Old Maid's Cove to Sassafras Point. Second, 
from Public Street, between Mashapaug Street and Austin 
Street, running southerly, parallel to Hamilton Street, to a 
point in line with the continuation of Gallatin Street ; thence, 
in said continuation, westerly about five hundred and fifty 
feet ; thence southerly, parallel to Hamilton Street, to Roger 
Williams Avenue ; thence easterly, in said avenue, to the 
Old Stonington Railroad location ; thence north-easterly, in 
or near said location, to the first-named main line of drainage 
at Plain Street. Third, from Maiden Lane, near the location 
of the New- York, Boston, and Providence Railroad, running 
south-easterly, in or near said location, to a point in line with 
Bartlett Street continued ; thence in said line of Bartlett 
Street to the second-named line of main drainage. 

The proposed locations of these lines are indicated on the 
accompanying map. 

A much less expensive main sewer fcould be constructed 
from Roger Williams Avenue to the outlet at Sassafras 
Point, if it were allowable to turn the excessive storm- 
waters through the brook into GunlijBTs Pond ; but I am ad- 
vised by the City Solicitor, that, in his opinion, this would 
give rise to expensive litigation and damages, and that the 
cost of taking all the waters on to the outlet had better be 
incurred. 

SIZE OF. SEWEBS. 

The practice of apportioning the size of sewers to the work 
they have to do, seems, as a general rule, to be comparatively 
recent. The only rule appears to have been to make a dif- 
ference between the sizes of mains and those of laterals, and 
to get them all large enough. 

The first sewers were probably streams, or natural brooks, 
nmning through the town, and covered over to fit them to 
take the overflow from the cesspools, as weU as the rain- 
water from the streets. 
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The famous Cloaca Maxima of Rome was employed to 
cany fecal matter as well as storm-waters; while, on the 
other hand, it was in England, until within sixty years, a 
PQnal offence to turn cesspool matter into the public sewers. 
And the first act making it compulsory to drain houses into 
sewers was passed in 1847. 

When the covered brooks failed ,to give sufficient drainage, 
and became foul from deposits, large sewers were planned 
for the surface-water and sewage ; and, with the idea of the 
bed of a natural stream in view, it was thought necessary to 
make all the main drains large enough for a man to pass 
through them, and keep them clean. " Vast numbers of these 
great main sewers still exist. Into these sewers all the 
smaller house-drains were to enter, and the surface-water 
through the street-gratings as well. The ordinary water 
used for domestic purposes, and the occasional rainfalls, 
were relied upon to flush those large main sewers ; but their 
great size made this an exceedingly difficult and uncertain 
process, and they, in fact, became only cesspools elongated. 
In dry weather, the filth was retained in them to such an 
extent, that, after heavy rains, chemical analysis showed that 
the water which was dischf^rged contained frequently twenty 
times the amount of human fecal matter per gallon more 
than it did in dry weather. This state of matters, added to 
the fact that long-continued dry weather was always attended 
by an increase of deaths from typhus and other fevers, clearly 
showed that something' more must be done. A further step 
was then taken by sanitary engineers. The idea of men 
passinsc up the drains was set aside, and the smallest possible 
drains were constructed, nntU these have arrived at such 
dimensions as an 18-inch main drain for a town of 10,000 
inhabitants. The rainfall was still to be relied on to a cer- 
tain extent for flushing purposes ; but a supplementary assist- 
ance ^v^as to be given at some points by flushing with water 
from the ordinary regular supply of the town." 

In order to be " self-cleansing," sewers must be adapted, in 
their size and grade, to the amount of sewage they have to 
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carry. If the ordinary run of water is spread thin over a 
broad surface, the scouring effect is lost, and deposits will 
occur; but with the same amount of water gathered in a 
narrow channel, and running deep, — ttie best sectional form 
being semicircular, — the scouring effect is greatly increased, 
and the sewers are likely to keep themselves clean.* 

An experiment in Upper George Street, in London, was 
made in the main line of sewer, which is 5 feet 6 inches 
high by 8 feet 6 inches wide, by laying a 12-inch pipe on the 
invert, and building a he3-d-wall at the end of it, so that the 
whole of the sewage discharged by the collateral sewers was 
forced to pass through the pipe. 

" The velocity of the stream in the pipe has been observed 
to be four and a half times greater than the velocity of the 
same amount of water on the bed of the old sewer." " The 
superficial velocity of the water in the pipe is generally three, 
four, and five times greater than the superficial velocity which 
obtained under the same circumstances in the original sewer ; 
and the velocity of the whole mass of water in the pipe ap- 
proximates much more to its surface velocity, as ascertained 
by a float, than does the velocity of the whole mass of water 
in the sewer approximate to its own surface velocity." 

The recognition of this principle of the increase of velocity 
by the .concentration of the sectional area of the flow was 
largely influential in causing many engineers to abandon the 
idea of cleansing sewers by sending men into them to do it by 
hand. They relied mainly on flushing the sewers by dashes 
of water in great volume, aided by some means of stirring up 
the deposit previous to and during the rush of water. 

Perhaps it was natural for men who had set up a new 
system, which they felt called upon to defend against the 
attacks — often hot and persistent — of those who adhered 
to the old system, to push their theories to an extreme, and 
adopt plans almost as bad in an opposite direction as those 
they sought to supersede. The " Pipe-and-Brick-Sewers 
war " had, I think, the effect to cause such results in a few 
cases ; but the middle course is now very generally adopted. 
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and sewers are more nearly suited to the work required of 
them. The result is a great decrease in first cost, and a still 
greater decrease in the proportionate cost of maintenance. 

Some of the old sewers of Europe are of enormous size ; 
and at the present time it is not uncommon in Paris to 
take visitors on excursions through the principal sewers in 
boats. The sewers bear the same names as the streets above 
them ; and the house-connections are numbered. Foot-paths 
and rails for carrying- wagons are used, and water-pipes and 
gas-pipes are enclosed in the drains. The old sewers were 
not so large as the new ; but " the smallest section ever built, 
under either the old or the modern system, was 5 feet 6 inches 
high by 2 feet 3 inches wide at the springing of the roof." 
It will be remembered that these sewers are for surface-water 
only. The cost of cleansing these sewers is very great. 

From a paper on the Drainage of Paris, read before the 
Institution of CivU Engineers in London in March, 1865, it 
appears that the cost of cleaning amounts to about <£30,000, 
or about $145,000, a year, on a length of 217 miles, including 
the pay of twenty-three oflScers and four hundred workmen. 
At that rate, the cost of cleaning the sewers of London would 
have been about $870,000 per year. In the discussion upon 
the paper, Mr. W. Haywood said of the sewers in Paris, " He 
had ascertained that about three men were required to every 
two miles of sewers, these men being entirely engaged in 
helping to keep that length of sewer clean ; and the total 
cost for wages, superintendence, lighting, clothes, &c., he 
believed, was about .£100 per mile per annum: while in Lon- 
don the whole cost of cleansiag the sewers, including the • 
expense of water for flushing and the labor bestowed upon 
their interior, and also of keeping the gullies and ventilating- 
shafts in condition, — which in the city, owing to the enormous 
traffic, was a work of considerable labor, and a heavy item of 
expense, — was about £40 per nule per annum. But, though 
the sewers in the city were kept clean, they were undoubt- 
edly not in such a state in that respect as the sewers of 
Paris." 
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The 1,300 miles of old sewers in London were certainly 
not models for a system of self-cleansing sewers. Mr. 
Robert Rawlinson said of them in the same discussion, 
" Many miles werevin ruins, and choked with filth to such an 
extent, that no ordinary application of water could remove 
it ; and which, at great labor and expense, had now to be 
removed by shovels." But the size and shape are so much 
nearer what is required for the ordinary flow of sewage, as 
to keep the cost of cleansing, even under such serious dis- 
advantages, at two-fifths the cost of cleansing the sewers of 
Paris, which are understood to be in excellent condition. 

The Croton Aqueduct Board use the following language 
in their Report, dated Jan. 3, 1870 : " The system of sewer- 
age which has been adopted by this Board was recommended 
by the former chief engineer, Mr. Craven (after an ex- 
perience of nearly twenty years' as chief engineer of this 
department), and was determined on only after a careful 
study by him of the systems advocated and adopted in 
Europe, and especially in London, where the subject of 
thorough and economical drainage had been extensively dis- 
cussed and experimented on. It has worked well where it 
originated ; and has, as far as we have experience, without 
exception, worked well here. 

" The Board are perfecting and extending the new system 
as fast as a just economy will allow, and correcting the old 
arrangement of sewers, which were built without their 
cc»ntrol, asid without any harmonious plan. 
' " The cost of brick sewers, as built under the old plan, 
would be about three times that of the pipe sewers, which 
are their eJB&cient substitute. 

^^ In the matter of cleaning and repairs, the discrepancy 
is still greater. 

" There are now upward of 60 miles of the pipe sewers in 
operation in this city. Instances of failure have been ex- 
tremely rare ; and in all cases they could be traced directly 
to unfaithful construction on the part of contractors, -^ a 
contingency from which no works are exempt. 
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" The cost of repairing all of these defects in 60 miles of 
this sewerage has not exceeded $3,000; and for cleaning, 
and removing obstructions, for the past year, the cost has not 
exceeded $500. / 

"There are 261 miles of brick sewers in the city, for 
which the cost of cleaning, and removing deposit, for the 
past year, has been $27,730 ; showing that, while the extent 
of the brick sewers is only 4} times that of the pipe sewers, 
the cost of cleaning has been more than fifty times greater." 

The size of the pipe sewers is indicated in the Report for 
1865, where it is shown that about five-sixths of the sewers 
planned for eight draiaage districts " will be vitrified stone- 
ware drain-pipes of from 12 to 18 inches internal diameter." 
I have the dimensions of only two of the outlet sewers of 
the system adopted by the Croton Board: that of sewer 
district No. 3 was 10 feet wide and 5§ feet high in the clear ; 
and the outlet of district No. 6 was 8 feet wide and 5 J feet 
high in the clear. 

From the Report of the Chief Engineer of City Works of 
Brooklyn, dated Jan. 1, 1873, 1 find that the total length of 
sewers laid in that city is about 232 miles, of which about 
188 miles are pipe sewers, and about 44 miles are brick 
sewers. About 120 miles are only 1 foot in diameter ; and 
about 78 miles are from 15 inches to 24 inches in diameter 
inclusive. The largest size — of very short length — is 10 
feet in diameter. 

I do not clearly understand the tables in regard to the 
cost of cleansing. Apparently the whole expenditure for 
" cleaning and repairing " is $26,746.70. I suppose this to 
include cleaning catch-basins as well as sewers, and repairs 
upon the sewers and appurtenances ; also expense of inspec- 
tion of house connections other than salaries. 

From the Report of the Chief Engineer of the Board of 
PubUc Works of the City of Chicago, dated May 30, 1873, 1 
find that the total length of sewers buUt previous to April 1, 
1873, is about 170 miles, of which about 53J miles are 1 
foot in diameter, a small amount is 15 inches in diameter, 
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and about b5\ miles are 2 feet in diameter. The largest 
sewers are 6 feet in diameter. 

The cost of cleansing the sewers for the year ending April 1, 
1873, was $13,606.80 : the length requiring to be cleaned was 
about 48J miles. The average cost of cleaning by flushing 
was $2.25 per 100 feet, and by chain machine $12.54 per 100 
feet. The grades, upon the whole, are nearer level than in 
any other city in this country with which I am acquainted. 

The city of Chicago was the first in the United States to 
use pipe sewers on a large scale. Mr. Chesbrough, Chief 
Engineer to the Sewerage Commissioners, visited Europe in 
1856-57, and made careful and extended observations of the 
systems in operation there, which confinpied his conclusion 
that the plan to use pipe sewers was advisable. He says in 
his Report, dated AprU 1, 1861, — 

^* At the time our sewerage plan was adopted, a warm 
controversy was going on in England between the advocates 
and opponents of pipe sewers. They had never been used 
to any extent in the United States. It was difficult to know 
what to decide upon, as the accounts from England, not only 
with regard to opinions, but actual results, were so conflict- 
ing. It seemed evident to us, that if properly constructed, 
and not applied td drainage areas too large for them, they 
might be safely adopted. The experience of nearly five 
years confirms this opinion, and shows that they not only 
cost less money than large brick sewers would have done in 
the first construction, but are likely to cost materially less in 
maintenance." 

Pipe sewers are now in general use through the country. 

WHAT DETERMINES SIZE. 

The capacity of sewers to carry water depends mainly on 
their sectional area — if of proper form — and the rate of fall. 
, In order to render sewers as nearly self-cleansing as pos- 
sible, they must, as before stated, be adapted, in size and in- 
clination, to the ordinary flow of sewage, so far as to keep 
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up a velocity sufficient to carry on all light matters, and to 
leave only so much heavy matter as will be finally carried 
along by the scouring effect of the storm-waters. 

But the ordinary flow is a very small part of what must 
be taken care of in time of storm. The sewers which have 
been recently constructed in this city axe designed to cany 
about sixty times as much water as the average ordinary 
flow of sewage would amount to from a population of 82,- 
000 persons per square mile ; and, in providing a sufficient 
capacity to take this amount of storm-water, the channel for 
ordinary flow is necessarily such as to cause more frictional 
surface, in comparison with the volume, than is desirable, 
especially on sewers of small inclination; This disadvantage 
is not so great, however, in the modem egg-shaped sewers 
as in other forms. 

There is room for question as to how fax the sewers should 
be made capable of carrying extraordinary storms. The 
original cost of large sewers, as well as the cost of mainte- 
nance, is so much greater, that a city can afford to pay for 
damages done by storms of unfrequent occurrence, rather 
than to construct them. Just where to stop in providing for 
such storms is a matter of doubt ; and what would secure 
true economy in one place would not necessarily do so in 
another. The frequency of the heavy storms, the amount 
of rainfaU, and the damage likely to be done, depend upon 
the location and the circumstances of each place. 

In the Report of the Engineer to the Commissioners of 
Sewerage of the City of Brooklyn, on the General Drainage 
of the City, made in 1859, the following language is used : — 

" With reference to the amount of rainfall to be provided 
for, no system of sewerage yet proposed in any city con- 
templates the removal of excessive storm-waters by means of 
the sewers alone, — such storms, for instance, as discharge 
for short mtervals two or three inches of rain in the hour. 
They occur at long intervals, and are of short duration, and 
the damage is usually confined to limited areas ; whilst the 
construction of sewers to meet the contingency would be 
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attended with an enormous expense over the whole city both 
in construction and repau', and of doubtful efficiency when 
suddenly called upon, and extremely objectionable as con- 
duits for the ordinary flow of sewage." 

The conclusion arrived at in Brooklyn was to provide for 
a storm of one inch in depth per hour, but to assume that 
not more •than half this quantity would reach the sewers dur- 
ing the time of falling, owing to various losses, and to the 
time required for the water to flow over the surface before 
reaching the sewer. Col. J. W. Adams was the engineer 
who determined the plan of sewerage, and who made the 
report above referred to. When a full description of the 
works was made in 1866 by Mr. James P. Kirkwood, engi- 
neer, he gave a formula to express the practice, which gives 
sizes slightly smaller than the sizes employed in this city for 
similar areas and inclinations. 

It appears from Col. Adams's Report to the Commission- 
ers of City Works of Brooklyn, dated Jan. 1, 1873, that, 
during the excessive rain-storms of the previous summer, 
much complaint was made of surcharged sewers in some lo- 
calities. Though a considerable portion of this was due to 
imperfect work on the private drains, and to peculiar circum- 
stances, yet it was in large measure owing to the size of the 
sewers having been proportioned to a discharge of one inch 
of rain in an hour. To meet these excessive storms, three 
shallow storm-sewers were proposed, at a total expense of 
$50,000, to give such relief as was needed. 

It is common, and according to the best practice, in this 
country and in England, to provide for a rainfall of one inch 
in an hour. 

To ascertain the frequency of such storms, I have had a 
careful examination made of records kindly loaned to me by 
President Alexis Caswell, D.D., LL.D., who has kept a very 
full meteorological register, since 1831 to the present time, 
in this city. 

I give on the following pages a portion of the informa- 
tion obtained in this way, selected and arranged to illustrate 
this subject. 
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The following table gives the rnimber of storms in each 
month of each year, classified according to the amount of 
rain, so that storms yielding an amoimt nearest to any given 
tenth of an inch in depth are collected together. The num- 
ber of storms is given opposite the month, and under the 
respective depths. 

1832. 



Jannaiy 

February 

March , 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total number 

January 

February « 

March < 

AprU 

May 

June 

July 

Aufi^t 

September 

October 

Kovember 

December 

Total number 

January 

February 

March 

April 

May 

June 

July 

Augnat 

September ........ 

October 

November 

December 

Total number 



DEPTHS IN TENTHS OF AN INCH. 



16 



8 



9 



6 



8 



9 



10 



11 



12 



13 



14 



15 



3 



16 



17 



18 



19 



20 



tluus 



23 



21 



1833. 



2 
1 
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1834. 



2 

1 

1 
2 



3 
2 

12 



2 

1 

2 
1 



1 
2 



1 
3 



1 
1 



1 
1 



2 
2 
2 

1 



1 
1 



1 
1 



1 
1 



1 
1 



4 7 



1 
1 



1 
2 



1 
1 



26 



2 



26 
70 

29 
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1835. 



January 

February 

March 

April 

May 

June 

July 

August 

September.... 

October 

November . . . . 
December . . . . 

Total number. 

January ...... 

February 

March 

April 

May 

Jime 

July 

August 

September . . . . 

October 

November . . . . 
December . . . . 

Total number. 

January 

February 

March 

April 

May 

June 

July 

August 

September . . . . 

October 

November . . . . 
December . . . . 

Total number. 
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IN TENTHS OF AN INCH., 


Rains 








greater 

than 
Sinchei. 


1 
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3 
5 
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1 






























"q 
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13 
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1 
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1 
1 
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1 



2 
1 
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2 
2 
3 
3 
1 
1 
1 

18 



1 
1 
2 
1 

1 
1 



8 



1 
1 



1 
1 



1 
1 



1 
2 
1 
2 



1 
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1886. 

1 
1 



1 
1 



1 
1 



2 



9 



3 



1887. 



1 
2 

1 
1 
2 
1 



1 
1 



2 

;i 
1 



9 



2 



2 

2 
1 

■ 

6 



1 
1 



1 
1 
1 



1 
1 



1 
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1838. 





DEPTHS or TENTHS OF AS DTOU. 


DepthoT 
Raiiu 

SinniMB. 




1 
1 
1 

2 
1 

1 

1 

7 


2 

1 
2 

1 
2 
8 

2 

1 

1 

13 


3 

2 
2 

1 
2 
1 

1 

1 
10 


_4 

1 
1 

1 
2 
1 

6 


1 

1 

1 
1 

4 


6 
2 

1 

1 

1 



7 

1 

1 

1 
8 


8 


9 

1 

1 

2 


10 
2 

2 

1 

1 
6 


11 

1 

1 
2 


12 


13 


14 

1 

1 


15 

1 

1 


16 

1 
1 


17 


18 


19|20 


January 




1 

1 




Febraary 




March 




April 




May 




June 




July 




August 


21 


September 


32 


October 




Kbvember 




December 








Total number 


2 



1889. 



January . . 
February . 
March .... 

April 

May 

June 

July 

August . . . . 
September 
October . . . , 
November 
December 



Total number. 



1 
2 



2 

1 
1 
1 
1 
1 



8 



2 



25 

22 

22 
dO 

26 



1840. 



January . . 
February . 
March .... 

April 

May 

June 

July 

August . . . . 
September 
October . . . 
November 
December . 



Total number. 



2 
1 



6 



10 



2 



6 



1 

1 



1 2 



24, 22 



I 2 



8EWES REPORT. 
1841. 











DBPIUB 




1 




IB 




F 


A» 




<» 






^i? 




1 


2 


3 


* 


6 


C 


7 


S 


B|10 


u 


13 


13 


w 


15 


in 


IT 


i8ii9|ai 


ilDChH. 




3 

2 


1 
1 

1 
1 
1 


^ 




1 


1 


: 


1 
1 

1 




1 
1 






1 
1 

1 


1 








I 




1 
1 




























Augaat 


22 






November 








Total oumlier 


J 


8 


10 


1 


2 


3 


_6 


± 


1 


3 


1 


3 


Ai 








2 


^ 


2 


__f_ 



January 

Febrnary 

J^S '^'J■ ■'■'■'■'■ 

August 

Septemlier 

October 

Kovember 

December 

Total number. . 

Janauy 

February 

Mareli 

Aj.rU 

May 

July .'.v.' .v.'."!! 

Augtvit 

September 

October 

Kovember 

December 

Total nnmber. . . 



CITY DOCUMENT. 
1S41. 



Jannsry 

S'ebraarr 

March 

Apill 

May 

J^j. '.'.'. '.'.'.'.'.'. 

September — 

October 

November 

Deceraber .... 

Total number. 

Janoary 

February 

Avta.. '.'.'.'.'.'.'.'. 
l&j 

3vXs .'.'.'.'.'.'.'.'.'. 

Aognst 

September 

October 

November 

December — 

Total number. 



8EWEB REPORT. 



35 



1847. 



January 

February .... 

Marcli 

April 

May 

June 

July 

August 

September . . . 

October 

November . . . 
December 

Total uumber 

January 

February .... 

March 

April 

May 

June 

July 

August 

September . . . 

October 

November . . . 
December . . . . 

Total number 

January 

February — 

March 

April 

May 

June 

July 

August 

September. . . 

October 

November . . . 
December . . . . 

Touil number 









DEPTHS ] 


EN 


TENTHS 


OF AN 


INCH. 










1 


2 

1 


3 


4 


5 


6 


< 
1 


8 


9 


10 

1 


11 


12 


13 
1 


14 


15 


16 


17 


18 

1 


19 


20 


1 


1 


1 
3 


















1 


















1 




1 


1 


2 


1 






1 




2 










1 










1 






1 




1 


1 










1 


















1 










1 
1 




1 


1 


1 




1 
















1 


4 


2 
4 


5 


2 






1 

3 


1 
2 


2 


2 


2 


3 


1 
2 


1 
1 


1 
1 


1 


— 


1 


— 


1 


2 


4 



Baini 
greater 

than 
2inchM. 



1848. 



1 
1 



1 
1 



1 

2 



1 
1 
1 



2 
1 
2 



1 

1 



1 

1 



1 
1 



10 



1848. 



1 
1 



1 
1 
1 
1 
1 

1 
4 



1 
2 
1 
2 
1 
1 



1 
1 



1 
6 



10 



1 
2 

1 

6 



1 
1 
1 
2 

5 



1 
1 



1 
2 



1 
1 



49 
24,25 

41 



1 
1 



25 
30 



21 
29 

32 

33 

6 



21, 31 



28 



36 



CITT DOCUMENT. 

t 

1850. 



Nasa. 



Depth of 

Bjunf 



January 

February 

March 

April 

May 

June 

Jiily 

August 

September . . . . 

October 

November . . . . 

December . . . . 

I 

Total number. 

January 

February 

March 

April 

May 

June 

July 

August 

September.... 

October 

November.... 
December . . . . 

Total number. 

January 

February 

March 

April 

May 

June 

July 

August 

September . . . . 

October 

November . . . . 
December 

Total number. 



DBPTHS IN TSNTHS OF AN INCH. 



1 
1 

2 
1 
1 



3 

1 
1 



2 
1 



1 
1 



5 

2 

2 
2 
1 



6 



7 
1 
1 



8 



9 



10 
1 

1 



2 
1 



11 



12 



13 



14 



15 



16 



17 



18 



19120 



6 



2 

1 



1 
6 



1 
1 



2 



1 
1 



1 
9 



1 
2 



SinebM. 
21 



22 
23, 2D 



1861. 



1 
1 



1 
1 



1 
1 
2 
1 

6 



1 
1 
1 
1 



3 
1 
1 



1 
2 
1 



1 
1 
2 
1 



2 
1 



23 



1 
2 



6 



1 
1 



2 
1 

1 

4 



6 



1 
2 



1 
1 



23 



2 



2 
1 
1 
1 
1 



3 



3 

1 



1 
1 



1 
1 

8 



1852. 

1 
1 



1 
1 



1 
1 



1 
1 



1 
2 



2 
3 



24 

29 

25 

8 



8SWSB BEPOBT. 
1BS3. 





1 


2 


3 


i 


6 


6 


7 




9 


10 


U 


12 


13 


M 


15 


18 


IT 


18 


19 


20 


,SL. 




1 


1 


1 
J 


1 

1 
1 

i 
1 


2 

1 


1 

1 
1 

1 
1 


1 


1 
1 


2 

I 


1 
1 

1 


2 

1 


1 


. 


1 
1 


1 




1 




1 


























July 












1 


1 
1 
















Total utunbei 


2 


B 


J 


6 


3 


a 


1 


4 


S 


3 


3 


2 


1 


4 


2 


1 


1 




1 


_ 


' 



January 

Febrnary 

Apia .'.'.'.'.'.'.'.'.'. 
May 

j'^. '.'.'.'.'.'.'.'.'.'. 

AQRDSt 

September 

October 

November 

December 

Total number. . 

Jannai? 

Pebroary 

March 

A^rO. 

l&y 

July .'.'.'.'.'.'.'.'.'.'. 

aepUmbet ..... 

October 

NoTainber 

December 

Total uamber.. 



38 



CITY DOCUMENT. 



Ko. 60. 



1856. 



DepfthoT 

Batns 

greater 



January . . 
February . 
March .... 

April 

May 

June 

July 

August . . . 
September 
October . . . 
November 
December 



Total number. 



DBPTHB IK TBirrHS OF AK INCH. 



8 



6 



6 



8 



2 

1 
1 

4 



9 



10 
1 



3 



11 



12 



13 



14 



15 



16 



17 



18 



19 



f^ than 
202* * 



25 



24 



26 
28 



23 



1857. 



January... 
February.. 

March 

April 

May 

June 

July 

August.... 
September 
October — 
November . 
December . 



Total ntunber. 



6 



26 

28 



2 



1858. 



January . . . 
February . 

March 

April 

May 

June 

July 

August . . . . 
September 

October 

November , 
December . 



Total number. 



2 



10 



10 



3 



80 

21 

25, 27 



8EWEB BEPOBT. 



39 



1859. 



January 

February 

March 

April 

May 

June 

July 

August 

September . . . . 

October 

November . . . . 
I>ecember 

Total number. 

January 

February 

March 

April 

May 

June 

July 

August 

September — 

October , 

November . . . , 
December . . . . 

Total number 









DEPTHS 


Df TENTH» 


[ OF AN INCH 


• 








1 
1 


2 


3 


4 


5 

1 


6 

1 


7 


8 


9 


10 


11 


12 


13 


1415 


16 


17 


18 


19 


20 








1 


2 


2 


1 


1 






1 




























1 


1 


1 


« 


1 
2 










1 


1 
1 

1 


1 




1 














4 


1 


1 






3 






























1 


2 

1 




2 
1 


1 






2 








1 


















1 






















1 


















1 








1 






























1 


1 




1 

1 




1 


2 


1 


2 






1 




















12 


7 


5 


4 


7 


6 


2 


4 




1 


4 


3 




1 


1 










1 



iseo. 



Depth of 

Bains 

j^miter 

tluun 

2inchot. 

31 

25 

24 
46 

24 



2 


1 


1 


1 


































2 






1 


1 


1 






1 


1 






















2 




1 








1 


1 


























2 


1 
1 


1 

1 


1 
1 


1 




1 




























4 










1 














1 










1 






3 




1 




2 


1 








. 


1 




















3 


1 






1 


1 


1 


1 


1 

1 




1 




1 






1 










3 


1 




1 


1 




1 




























1 


1 




2 

1 




1 




1 
1 


1 








1 




2 












22 


6 


5 


8 


6 


5 


4 


4 


4 


1 


2 




3 




2 


1 




1 







26 



January . . , 
February . , 

March 

April 

May , 

June 

July 

August . . . . 
September 
October — 
November 
December . 



Total number 



1861. 



2 
1 
2 
3 

31 
2 



\15\15 



9 



21 3 



3! 1 



Ij 31 3 



2 1 



21, 31 
35 

24 



40 



CITY DOCUMENT. 



No. 66. 



1862. 



January 

February . . . . , 

March 

April 

May 

June 

July 

August 

September . . . . 

October , 

November ... 
December . . . . 

Total number 

January > 

February .... 
March ....*... 

April 

May 

June 

July 

August 

September . . . . 

October 

November... 
December . . . . 

Total number 

January 

February . . . . , 

March , 

April 

May 

June 

July 

August 

September.... 

October , 

November . . . . 
December . . . . 

Total number 



DEPTHS IN TENTHS OF AN INCH. 


1 


2 
1 


3 


4 


5 
2 


6 


7 

1 


8 


9 


JO 


11 


12 


13 

1 


14 


15 


16 


17 


18 


19 


20 


3 


1 
1 


1 

1 


1 
1 


1 
1 






1 




1 


1 
1 




1 




1 








1 




'4 








1 








1 
























3 




1 


1 














1 








1 












2 




1 




2 
































1 


















1 






1 
















1 






1 


1 














1 


















1 


2 




2 


1 
































1 












1 














1 














16 


5 


4 


6 


9 




2 


1 


1 


2 


3 


1 


3 


"l 


2 








1 





15« 



Baizu 



or 

greater 

than 

2 Inches. 



1863. 



1864. 



30 



51 



23, 28 

27 
21, 31 



1 


1 


1 
2 




1 


1 


1 






• 

1 




1 












1 
1 






1 


1 


3 


1 

1 


1 




2 
1 


2 








1 


1 
1 
















1 


1 


1 


1 












1 






















3 


1 


3 






1 












*1 


















2 








1 








1 












2 












2 


1 


1 














1 






















1 






1 


1 








1 




1 




















2 














1 














1 


















4 


4 


2 


4 


3 


1 
3 


1 
4 


1 


1 
4 


2 


— 


3 


— 


— 


2 


— 


— 


13 


5 


11 



32 

21,2U1 



25, 28 
26 







2 








1 




1 














1 














1 






1 


1 










1 
















1 




1 








1 






















1 








3 










1 


2 


1 


























1 


1 


1 


1 








1 


1 
























3 


1 
3 


1 
1 






1 




1 


























1 


1 


1 


1 
1 








1 


1 
1 








1 
2 








1 


1 






8 


7 


7 


3 




4 


4 


4 


4 






1 


3 






1 


2 


1 




1 



25 



33 



SEWEB BEFOBT. 



Jannary 

February 

Match -. . 

I&y. '.'.'.'.'.'.'.'.'.'.. 

July.'.V.V.V.V.!! 

August 

September 

Occober 

November 

December 

Total number. . , 

Janiiar7 

February 

T^y .'.'.'.'.'.'.'.'.'.'. . 

July.'.".'.'.'.'.'.'.'.. 

August 

September 

October 

KoTember 

Xtecember 

Total number. . . 

Jannarj' 

February 

Apia.'.'.'.'.'.'.'.'.'.. 
May 

July.'.'.'.'.'.'.'.;;!: 

August 

September 

October 

November 

December 

Total number. . 



3 13 1111 



42 



CITT DOCUMENT. 



Jantttu? 

February 

March 

April 

MAy 

July. '.'.'.'.'. '.'.'.'. 

AugUBt 

September 

October 

November.... 
December . . . . 

Total mnnbeT. 

January 

February: 

Harcta 

April 

U^ 

Jvdj'.'.'.'.'.'.'.V. 

Augiut 

Sei^ember.... 

October 

November 

Decembw . . . . 

Tot«l number. 

Jannary 

Febmttfy 

AmU .'.'.'.'.'." '. 
May 

July .'.'.".'.".'.^" 

August 

Septfimber.... 
October 

November — 
December. 

Total number. 



8EWEB REPORT. 



43 



1871. 



January 

February. I..., 

March 

April 

May 

June 

July 

August 

September. ... 

October 

November 

December 

Total number. 

January 

February 

March 

April 

Miy 

June 

July 

August 

September . . . . 

October 

November — 
December . . . . 

Total number. 

■ I 

January 

February 

March 

April 

May 

June 

July 

August 

September.. . . . 

October 

November 

December 

Total number. 







DEPTHS 


IK TENTHH OF AN INCH. 


1 

2 


2 


3 


4 


6 


6 


7 


8! 9 


10 


11 


12 


13 

1 


14 


15 


16 


17 


18 


19 


20 








1 






1 








1 


1 




1 


1 




















1 


1 
2 


1 




2 

1 
1 
1 


1 
2 


1 

1 




1 


1 




1 








1 






1 




1 




1 


1 




1 

1 




1 




2 






1 




1 






1 






1 




1 






1 






1 
1 




1 


1 


1 


















1 


1 




2 

7 


6 


3 


2 


4 


4 


2 


2 


S 


1 
1 


1 


1 


— 


1 


1 


— 


5 


4 





1 



Depth of 
Bains 

grcfttar 
than 

SinchM. 



24 
30 



1872. 



2 
1 
2 
1 



9 



1 
1 

1 
1 

1 
2 
1 

9 



1 
1 



X 
2 



2 
1 



1 
2 
1 



1 
1 

1 
1 
1 

1 



1 
2 



1 
1 



1 
1 



1 
3 
3 

11 



1 
1 



6 



4 



2 



1 
1 
1 



3 



1 
1 

3 



1 
2 
2 
2 



1 
1 

2 
1 

1 
1 



2 
1 
1 



1 
1 



1873. 

1 
1 
1 



1 
2 



47 



8 



28 

21 
85 



8 



9 



8 



3 



1 
1 



8 



1 




1 
2 



28 
89 
24 
24 



CITT DOCUMSST. 



ik^ 



s z 



il 

I ■ 

!l 



liiiigiiiiiiiiiiiiiii 



8EWMB BSPOBT. 



It 

it 



46 



CITY DOCUMENT. 



No. 60. 



The foUowing table gives every storm of which the time 
of beginning and ending T^as recorded, and the rate of rain- 
fall per hour during that time : — 



Date. 



Hours. 



Am't. 



Bate. 



Date. 



Hours. 



Am't. 



Bate. 



Dec. 6, 1834 

" 29,30, " 

Feb. 6, 1835 

Mar. 9, " 

10, 



<( 



" 22, 

" 30, 

Apr. 13, 

^* 16, 

" 22, 



ti 

{C 

(( 



"25,2(5, 

" 28, 
May 14.15, " 
June 6, " 

" 10, 
July 25, 

" 31, 
Aug. 3, 

" 21 

" 28, 
Sept. 20, 
Jan. 18, 1836 

"2425, 
Feb. 7, 8, 
June 17, 
Sept. 29, 
Nov. 2, 3, 

** 12, 

" 16, 

** 21 
May 5|l837 

" 6, 
July 34, 
Aug. 3, 
Dec. 10, " 

June 14, 1838 

»» 17, *' 

" 22, 

" 25, 

July 5, 

Aug. 6, 

" 25, 

Oct. 24, 

Dec. 8, 

** 22 

May 29,' 1839 

July 7, " 

** 11, " 

" 18, 1840 
i» 24, " 

Ap.12,13, 1841 

May 23, 

July 1, 

5. 



u 



« 
u 
u 

(4 

tt 

(t 






(t 
ii 
il 
t( 
il 
(» 
ii 



(i 



tl 
(I 



5 

13 

9 

2 

16.5 
15.6 

3.5 
11 

6 
26 

ry,6 
21.5 

2 

3 

1 

1 

1 

1 
12 

6.5 

3 

13.5 
18 

0.25 
16.5 
20 

4.5 

3 

7.6 

3 

2 

2.6 

2 

3.5 

1 

1 

1 

1 

1 

1 

6.6 
16 

3 

4.5 

1 

1 

1 

2 

2 
20 

1 

1.5 

1 



1.50 

1 

0.10 

1.60 

0.75 

1.15 

0.55 

0.03 

0.45 

0.28 

0.85 

0.86 

0.25 

0.46 

0.20 

0.18 

0.15 

0.10 

0.15 

0.35 

0.25 

0.75 

2.60 

1.75 

0.90 

0.35 

1.65 

1.05 

0.15 

0.95 

0.42 

0.14 

0.45 

0.86 

0.76 

0.25 

0.20 

0.65 

0.60 

0.05 

0.90 

2.a5 

0.95 

0.30 

0.15 

0.25 

0.15 

0.62 

0.81 

1.65 

1.76 

0.33 

0.33 

1.76 



0.30 

0.077 

0.011 

0.75 

0.08 

0.07 

0.035 

0.01 

0.04 

0.06 

0.03 

0.13 

0.01 

0.23 

0.07 

0.18 

0.16 

0.10 

0.15 

0.03 

0.05 

0.25 

0.17 

0.097 

0.90 

0.02 

0.08 

0.23 

0.05 

0.13 

0.14 

0.07 

0.18 

0.43 

0.22 

0.25 

0.20 

0.G5 

0.60 

0.05 

0.90 

0.32 

0.06 

0.10 

0.03 

0.25 

0.16 

0.62 

0.41 

0.77 

0.087 

0.33 

0.22 

1.76 



July 7, 1841 . . . 

*• 14, " ... 
Sept. 4, " ... 
Nov. 12, " ... 

'* 29, " ... 
Dec. 14, " ... 
Apr. 7, 1842... 
MAy 11, " ... 
Aug. 12, ** ... 

" 14; " ... 

" 18, " ... 

it 29 "... 

Sept. 25* 1843... 
Mar. 4,1844... 
Apr. 9,10, ** 

*' 24, 
IMay 21, 

'* 27 
June 9, 



22 



ii 
<i 
it 
ti 
ii 
tt 



July 11, 

16, 
Sept. 1, 
Nov. 11, 
May 25, 1845... 
June 21, " . . . 
" 2f, " ... 
Oct. 9, " ... 
[Nov. 27, *' ... 
Feb. 20, 1846. «.. 
May 18, 

28, 
June 15, 
July 11, 
Aug. 8, 

10, 

14, 
Sept. 8, 

12, 

Feb. 3, 1847... 
June 29, *• ... 
July 13, " ... 
Nov. 14^ " ... 

19, ** 
Ap.13,14, 1848!!. 
July 5, *• ... 
Mar. 15, 1849... 
Apr. 20, " ... 
Jime 4, "... 
Aug. 12, " ... 
Dqq. 19, " ... 

20, " ... 
Jan. 18, 1850... 

25, 



it 
it 



ii 
t» 

ti 
u 
tl 
il 

it 
it 
it 



ii 



it 



1 

2 
2 
6 
16 
6 

3.5 
3 
3 
1 
1 
1 
2 
10 
3.5 
2.6 
1 
1 
1 
4 
2 
8 

5.6 
1 
1 
4 
1 
1 

9.5 
11.6 
1 
3 
1 
1 
2 
2 
1 

2 

o 

11.6 

4 

1 
18.6 

7 

6 

1 

4 

1 

1.6 

5.25 

3 

1 

8 

6 



0.20 


0.20 


2.00 


1.00 


0.30 


0.16 


0.60 


0.10 


1.00 


0.063 


0.70 


0.12 


0.24 


0.07 


0.68 


0.23 


0.52 


0.17 


0.20 


0.20 


0.25 


025 


0.25 


0.25 


1.80 


0.90 


0.75 


0.08 


0.50 


0.14 


0.07 


0.03 


0.30 


0.30 


0.10 


0.10 


0.15 


0.15 


0.80 


0.20 


0.56 


0.28 


1.70 


0.22 


0.90 


0.16 


0.27 


0.27 


0.05 


0.05 


0.30 


0.08 


0.35 


0.35 


0.60 


0.60 


3.85 


0.41 


0.33 


0.03 


0.50 


OJ50 


1.43 


048 


0.36' 


0.35 


0.28 


028 


0.;V) 


0.18 


0.46 


0.2S 


0.10 


0.10 


1.37 


0.686 


0.96 


0.48 


0.9() 


008 


0.90 


0.23 


0.08 


0.08 


1.00 


0.05 


0.62 


0.09 


0.45 


0.075 


0.(iO 


0.60 


0.55 


0.14 


0.10 


O.IO 


0.37 


0.24 


0.56 


0.106 


0.27 


0.09 


0.10 


0.10 


1.00 


0.125 


0.30 


0.06 
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Date. 


Hours. 


Am't 


Bate. 


Date. 


Hours. 


Am't. 


Bate. 


Feb. 14. 


1850... 


6 


1.28 


0.21 


Sept. 


15, 1854... 


2 


0.45 


0.23 


Mar. 23, 


i< 


13.5 


1.00 


0.08 


Oct. 


o, • • . 


5 


0.40 


0.08 


Apr. 12, 


C( 


5 


0.10 


0.02 


May 


24. 1855... 


2 


0.60 


0.30 


** 13, 


u ' ] [ 


4 


0.45 


0.11 


June 30, " . . . 


2 


0.70 


0.35 


June 25, 


" '/.'. 


1 


0.10 


0.10 


July 


6, " ... 


1 


0.26 


0.25 


July 19, 


a 


, 8.5 


1.00 


0.12 


11 


18, " ... 


1 


0.15 


0.15 


** 28,29, 


u 


2.5 


0.75 


0.30 


it 


31, '» ... 


1 


0.10 


0.10 


Aae. 4, 


u "' 


3 


0.30 


0.10 


Aug. 


4, " ... 


1.5 


0.62 


0.42 


" 5 


tt 


2.5 


2.25 


0.90 


Sept. 


27, " ... 


3 


0.25 


0.08 


" 7, 


(t ^ ] 


1 


0.25 


0.26 


Dec. 


9, " ... 


13 


1.75 


0.13 


*• 13,14, 


It 


11.5 


1.80 


0.15 


Mar. 


0, 1856... 


4 


0.20 


0.05 


" 25! 


ti 


11 


2.50 


0.23 


June 


4, ^* ... 


1 


0.25 


0.26 


Sept. 3, 

'* 7,8, 


u |]| 


5 


2.00 


0.40 


.1 


9, »» ... 


2 


0.66 


0.28 


u 


28.5 


2.00 


0.08 


It 


27, " ... 


1 


0.37 


0.37 


Sept. 27, 


(( 


1 


0.75 


0.75 


July 


6, " ... 


1 


0.65 


0.G5 


May 20, 


1851.!'. 


1 


0.15 


0.15 


u 


22, " ... 


2 


0.30 


0.16 


July 26, 


ti 


1 


0.60 


0.60 


Aug. 


8, ;' ... 


2 


1.25 


0.63 


*' 26; 


u ] |[ 


1 


0.37 


0.37 


H 


17, " ... 


1 


0.60 


0.60 


Aug. 9, 


** !!! 


2 


1.25 


0.63 


Sept. 


11, ;; ... 


1 


0.30 


0.30 


Sept. 2, 
^ 21, 


u 


1 


0.60 


0.60* 


.t 


13, " ... 


1 


0.10 


0.10 


u * [ 


1 


0.10 


0.10 


May 


31, 1857... 


2 


0.35 


0.18 


Nov. 2, 


u 


4 


0.25 


0.06 


July 


21, ** ... 


1 


0.10 


0.10 


Dec. 15, 


It * ] 


4.5 


0.50 


0.11 


Sept. 


6, '* ... 


1 


0.20 


0.20 


Mar.24-5,1852... 


9 


0.85 


0.09 


June 


0, 1858... 


1 


0.25 


0.26 


June 20, 


II 


1 


0.20 


0.20 


ii 


21, " ... 


1 


0.30 


0.30 


" 22, 


II 


1 


0.26 


0.25 


July 


11, •» ... 


3 


1.36 


045 


July 2, 


It ''[ 


1 


0.20 


0.20 


IS 


22, " ... 


1 


0.36 


0.36 


" 26, 


It 


11 


0.78 


0.07 


Aug. 


1, *» ... 


3 


0.26 


0.08 


Auff. 7, 


it ''[ 


1 


0.87 


0.87 


i* 


17, '» ... 


2 


0.20 


0.10 


^3 » 

•* 10, 


It ] 1 ] 


2 


0.50 


0.25 


tt 


18, " ... 


1 


0.46 


0.46 


" 15, 


It 


1 


0.25 


0.25 


Sept. 


4, " ... 


2 


0.80 


0.40 


Nov. 12, 


tt 


6 


0.60 


0.10 


Mar. 


12, 1859... 


6 


1.10 


0.18 


Feb. 3, 


1853!!! 


2 


0.60 


0.30 


Juno 


10, " ... 


4 


0.25 


0.06 


7, 


it 


3 


0.16 


0.05 


Ii 


29, " ... 


1 


0.62 


0.62 


July 9, 


tt * [ ] 


2 


0.60 


0.30 


July 


22, « ... 


1 


0.12 


0.12 


" 16, 


t< '[ ' 


4 


0.40 


0.10 


II 


25, " ... 


2 


0.35 


0.175 


Nov. 24, 


II 


1 


0.10 


0.10 


Sept. 


13, " ... 


1 


0.10 


0.10 


May 5, 


1854!!! 


2 


0.20 


0.10 


Oct. 


14, " ... 


1 


012 


0.12 


June 28, 


11 


1 


020 


0.20 













In twenty-six years previous to 1860, the time of rainfall 
b recorded in 185 storms : — 



Iq 131 storms, rain fell at the rate of 0.25 inch per hour, or 

abo 



tc 
<c 
<c 
l< 
c< 
l« 
«c 
it 
« 



18 
9 
7 
8 
3 
3 
4 
1 
1 



It 
<c 
if 
{( 
it 
it 
tl 
ii 
i( 



II 
Ii 
Ii 
Ii 
ii 
ii 
u 
tt 
ii 



II 
it 
II 
tt 
tt 
tt 
tt 
It 
tt 



II 
It 
It 
It 
Ii 
It 
tt 
tt 
tt 



0.33 
0.40 
0.50 
0.62 
0.67 
0.75 
0.87 
1.00 
1.75 



less. 
It 



185 
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The two storms giving 1 inch and li inch per hour fell 
on the 5th and on the 14th of July, 1841. 

In one case, where the time of rainfall was less than an 
hour, the rate is made as though the rain was an hour in 
falling. 



Date. 



li 
li 



June 7, 
Aug. 22, 
Sept. 20, 
Nov. 12, 

"23,24, 
Dec. 22, 

"30,31, 
Jan. 18, 

" 24, 

"26,27, 
Mar. 9, 

"21,22, 

" 27, 
Apr. 1-3, 

^* 30, 
May 4, 
25, 

2r, 

29, 
June 23, 
" 29, 
July 17, 
Aug. 5, 
Nov. 3, 
May 19, 
June 4, 

" 6, 

" 27, 

" 30 

July 2,^ 

9 

Aug. 9* 

Sept 28, 

Nov. 17, 

Jan. 10, 

Feb. 3, 

" 22, 23, 

May 12, 

July 25, 

" 26, 

Aug. 16, 

Oct 17, 

Jan. 1, 

July 25, 

Aug. 14, 

" 3-6, 

7, 

Sept 6, 
Ckt, 10, 






Hours. 



1860... 


1 


(( 


3 


a 


3 


(( 


7 


(C 


6 


IC 


1 


(f 


12 


(( 


14 


(C 


17 


i86i!!! 


4 


11 


6 


It 


16 


li 


8 


a 


25 


it 


11 


ti 


41 


ti 


2 


n 


3 


it 


1.5 


ti 


14 


it m 


11 


it 


1 


(f 


1 


it 


1 


it 


1 


it 


17.6 


1862.".! 


3 


(( 


1 


ti 


18 


it 


1 


f( 


1 


C( 


16 


(C 


4 


(C 


1.6 


(( 


1 


(( 


7 


1863.' '. '. 


6 


t( 


7 


(( 


20 


it 


0.50 


a 


4 


ti 


3 


it 


1 


it 


2 


1864*. ! '. 


16 


it 


6 


ti 


I 


it 


34 


1865!*..* 


1 


(( 


5 


C( 


4 


it 


1 



Am't 


Bate. 


0.30 


0.30 


0.10 


0.03 


0.12 


04 


2.55 


0.36 


085 


0.14 


0.15 


0.15 


0.85 


0.07 


1.47 


0.11 


0.37 


0.02 


0.40 


0.10 


1.10 


0.18 


0.30 


0.02 


1.10 


0.14 


1.45 


0.06 


0.57 


0.05 


2.12 


0.05 


0.10 


0.05 


0.15 


0.06 


0.05 


0.03 


0.45 


0.03 


0.12 


0.01 


0.03 


0.03 


0.07 


0.07 


0.12 


0.12 


0.85 


0.85 


1.45 


0.08 


0.20 


0.07 


0.50 


0.50 


4.60 


0.25 


0.10 


0.10 


0.45 


0.45 


1.10 


0.07 


0.10 


0.02 


005 


0.03 


2.00 


2.00 


0.40 


0.06 


0.65 


0.11 


0.03 


0.004 


1.00 


0.05 


0.21 


0.21 


0.29 


0.07 


2.08 


0.70 


1.52 


1 52 


1.07 


0.53 


1.61 


0.10 


0.75 


0.15 


0.09 


0.09 


3.35 


0.10 


0.30 


0.30 


0.2? 


0.04 


0.22 


0.06 


0.32 


0.32 



Date. 






Dec. 24, 1865 
Jan. 26, 1866 
April 22, ' 
July 18, 
" 27, 
Se^t 4, 

Dec. 4, 
Jan. 17, 1867 
Apr. 1, " 
f^ 5, " 

22, 

27, 
July 4, 
Aug. 2, 

Oct 15, 
Nov. 16, 
Dec. 10, 

" 20, 

" 26, 
Jan. 23, 1868 

June 9, 
June 17, 
July 5, 
Aug. 20, 
Sept 13, 

'^ 16, 
Nov. 26, 
Dec. 7, 
Mar. 15, 1869 

" 23, " 
Apr. 29, 
May 2, 
26, 
July 11, 

" 14, 

" 16, 
Sept 7, 
Jan. 8, 1870 
Mar. 18, " 
May 10, 
June 14, 

" 17, 

" 20, 
July 17, 
Aug. 25, 
Sept 25, 
Oct 12, 
Oct 31, 



<( 
(( 
l( 

ft 



{( 
(( 
ti 
it 
ti 
It 

(C 

(( 
<( 



(I 

(( 

(I 
« 

« 

u 



<( 
(( 
({ 

(C 

c< 

<( 
c< 



« 
a 

(C 

« 
tc 

(C 

(I 

C( 



Hours. 



12 
1.6 

1 
1 

3.5 

2 

3 

2 
15 

6 

9 

1 

3 

1.6 

3 

4 

1 

3 

6 

6 

6 

8 
13 

1 

1 

2 

1 

3 

1 

1 

6 
12 

9 

8 
16 

1 

1 

1.6 

1 

2 

3.6 

8 

3 

1 

1 

1 

2.6 

1 

1 

2 

8 

6 



Am't 



1.01 
1.03 
0.21 
0.09 
0.39 
0.99 
0.95 
0.33 
3.00 
0.41 
0.26 
0.24 
0.11 
0.48 
1.20 
2.10 
0.18 
0.15 
0.20 
0.12 
0.35 
0.54 
3.20 
1.12 
0.26 
1.44 
0.58 
0.66 
0.25 
0.10 
0.83 

o.6r 

0.60 
0.85 
0.65 
1.40 
0.50 
0.32 
0.2G 
0.05 
0.60 
0.35 
0.12 
1.20 
0.60 
3.16 
2.52 
0.23 
0.31 
O.llr 
0.44 
t.26 



Bate. 



0.0ft 
0.68 
0.21 
0.09 
0.11 
0.49 
0.32 
0.16 
0.20 
0.07 
0.03 
0.24 
0.04 
0.32 
0.40 
0.62 
0.18 
0.05 
0.01 
0.02 
0.07 
007 
0.25 
1.12 
0.25 
0.72 
0.58 
0.18 
0.25 
0.10 
0.17 
0.06 
0.07 
0.11 
0.04 
1.40 
0.50 
0.23 
0.26 
0.03 
0.14 
0.04 
0.04 
1.20 
0.60 
3.15 
1.00 
0.23 
0.31 
0.05 

o.a^ 

0.25 
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.Date. 


Houis. 


Am't. 


Bate. 


Date. 


Hours. 


Am't 


Bate. 


Feb. 14, 1871.. 


. 10 


0.95 


0.09 


June 8, 


1872.. 


1 


0.47 


0.47 


Mar. 10, " .. 


4 


0.53 


0.13 


" 14, 


it 


0.50 


0.50 


0.50 


" 21, " .. 


. 14 


2.40 


0.17 


July 5, 


II 


1 


0.22 


0.22 


April 2, " .. 
** 21, " .. 


. 13 


1.00 


0.07 


*' 16, 


ti 


. 2 


1.16 


0.58 


1 


0.50 


0.50 


" 17, 


(1 


. 3 


0.25 


0.08 


May 22, " .. 


1 


0.15 


0.15 


Aug. 13, 


M 


3 


0.25 


0.08 


July 28, •• .. 


. ^ 2 


0.81 


0.40 


Sept. 19, 


U 


5 


0.88 


0.18 


" 30, " .. 


1 


1.83 


1.83 


Dec. 26, 


U 


. 15 


1.25 


0.08 


" 31, •• .. 


1 


0.10 


0.10 


Mar. 10, 


1873.. 


9 


0.25 


0.03 


Aug. 8, " .. 


3 


1.50 


0.50 


April 6, 
^ 19, 


»t 


3 


0.24 


0.08 


^ 16, " .. 


1 


0.62 


0.62 


u 


. 2 


0.18 


0.09 


" 30, *• .. 


5 


0.36 


0.07 


June 28, 


il 


1 


2.32 


2.32 


Sept. 17, " .. 


1 


0.83 


0.83 


July 1, 


li 


. 2 


0.70 


0.35 


Oct 11,12," .. 


. 27.5 


4.68 


0.17 


" 11, 


fi 


1 


0.55 


0.55 


" 28, " .. 


1 


0.03 


0.03 


" 27, 


il 


5 


0.81 


0.16 


Feb. 3, 1872 . 


. 13 


1.00 


0.08 


Aug. 3, 


II 


. 1 


0.17 


0.17 


April 13, V .. 


. 3.5 


0.30 


0.09 


" 22, 


It 


5 


3.90 


0.78 


" 22, " .. 


5 


0.35 


0.07 


Sept 19, 


u 


. 11 


1.54 


o.u 


May 19, " . 


. 6 


0.96 


0.16 
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In fourteen years, to the Ist of January, 1874, the time 
of rainfeU is recorded in 189 storms : — 

In 98 storms, rain fell at the rate of 0.25 inch per hour, or less. 



" 9 

" 2 

"10 

" 6 

" 3 

" 2 
« 

« 

« 
4( 
« 
tt 
« 

« 



(I 
« 
(f 
« 
CI 
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« 
« 

« 
(I 
CI 
CI 



u 

(C 

u 

CI 

cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 



(C 

cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 



cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 



ti 
it 
cc 
cc 
tt 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 



0.33 
0.40 
0.60 
0.60 
0.70 
0.80 
0.90 
1.00 
1.12 
1.20 
1.40 
1.52 
1.83 
2.00 
2.32 
3.15 



cc 
cc 
cc 
cc 
cc 
cc 
It 
cc 
cc 
cc 
cc 
cc 
tt 
cc 
cc 
cc 



cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 

Cl 

cc 



ab^nt. 



cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
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Of those storms giving an inch or more per hour, — 



One fell in 1862. 
" " 1863. 
" " 1868. 
" " 1869. 



Three fell in 1870. 
One ** 1871. 
1878. 



cc 



cc 



Making nine such storms in fourteen years, against two in 
the previous period of twenty-six years. Seven of these 
storms occurred in the last six years. 

Where the time of rainfall was less than an hour, it is 
reckoned as having been an hour in falling. 

Dr. Caswell made special memoranda of storms which 
were so extraordinary as to demand it. I give below the 
principal facts in regard to these : — 

1862, June 4 and 5. — Extraordinary rain. A heavy 
thunder-shower occurred between the hours of 1 and 2 on 
the morning of the 4th. About 9 o'clock a steady rain set 
in, which continued, with slight intermissions, and at times 
pouring heavily, till about 4, A.M., of the 5th. For eighteen 
hours it was a pretty steady pour of rain. The rain-gauge 
held, as the result of the thunder-shower, a little less than 
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half an inch, and for the entire rain five and one-tenth inches 
of water (5.10). " My impression is, that there has been but 
one case in this cirty, in a period of thirty years, in which 
an equal quantity of water fell in so short a time. It is 
worthy of note, that the barometer stood at about 30.00 
inches, and fell only about a tenth of an inch during the 
storm." [The rate of j6ill per hour was a little more than a 
quarter of an inch in depth.] 

1862, Sept. 28. -^ " Very heavy rain from 2 to 8, p.m., 
with some thunder. Nearly two inches of rain feU in the 
course of one hour." 

1863, Aug. 16. — "Very heavy thunder-shower between 
5 and 6, P.M., 1.42 inches of rain falling in about 20 min- 
utes." 

1864, Aug. 3 and 5. — "Rain. The total amount of rain 
which fell from midnight, Tuesday, to 10, A.M., Thursday, 
was 3.35 inches. In the same storm, the quantity which 
fell from 10, A.M., of the 3d, to 10.20, a.m., Aug. 4, at Peace- 
dale, South Kingston, was reported to be 6.70 inches." [The 
rate per hour in Providence wa3 about -j^y .of an inch ; in 
Peacedale, about -^^ of an inch.] 

1867, Jan. 17. — 7, A.M., to 7, p.m. "Snow, reported 
to be 20 to 24 inches on a level. Equal to 3.00 inches of 
rain." 

1868, April 7. — " Began to snow at 7, A.M. ; snowed till 
1, P.M., when it turned to rain, and rained until 8, p.m. 
Total amount which fell, 3.20 inches." 

1870, June 17. — " Thunder-shower between 12, m., and 
5, P.M. Amount 3.15, nearly all of which feU between 12, m., 
and 1, p.m. ; being the largest quantity I have ever known in 
so short a time." 

1871, Oct. 11 and 12. — "Rain. Total quantity, from 
7, A.M., of the 11th, to 10.30, A.M., of the 12th, 4.68 inches," 
[Rate per hour, ^ of an inch.] 
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The following table, showing the amount of rainfall, and 
the rate per hour, is made up from the records kept by our 
employes at Hope Reservoir in this ciiy : — 



Date. 



Mar. 26, 1873 

it U ik 





Hours. 


• 
Am't. 


Bate. 




5.3 


0.02 


0.004 




2 


0.23 


0.11 




2.75 


0.18 


0.06 




m 


1.62 


0.09 




m 


0.05 


0.004 




12 


0.64 


0.04 




0.66 


0.04 


0.04 




l.i 


0.04 


0.03 




1.2 


0.05 


0.04 




9.5 


0.65 


0.07 




11* 


0.27 


0.02 




4i 


0.34 


0.07 




10 


0.29 


0.03 




18.6 


1.60 


0.09 




11.5 


0.13 


0.01 




0.5 


0.03 


0.03 




6 


0.23 


0.04 




16 


0.26 


0.02 




1 


0.07 


0.07 




1.5 


0.17 


0.12 




0.5 


0.02 


0.02 




3.0 


2.38 


0.79 




0.5 


0.13 


0.13 




2 


0.66 


0.33 




0.2 


0.02 


0.02 




0.3 


0.01 


0.01 




0.7 


0.59 


0.69 




0.2 


0.04 


0.04 




3.3 


0.02 


0.01 




1 


0.20 


0.20 




2 


0.03 


0.016 




0.7 


0.15 


0.15 




0.75 


0.30 


0.30 



Date. 



Hours. 



Am't 



Rate. 



Apr. 12, 
^ 12,13, 
" 13, 
"17,18, 
** 19, 

" 29, 
May 2, 
" 2, 3, 
" 3, 
" 8, 4, 
"9,10, 
" 10, 
" 12, 
" 21, 22, 
« 24, 
June 7, 
" 11, 
" 28, 

U il 

July 1, 
" 11, 

a it 






if 



" 17, 

ti it 

u t« 

it if 

" 27, 



ik 

t« 
it 
u 
ii 
tt 
tt 
it 
it 
tt 
it 
ti 
ti 
tt 
ti 
it 
ti 
tt 
tt 
it 
ti 
tt 
ti 
u 
tt 
it 
ii 

M 
M 
U 
it 

it 



July 27, 1873 
it ii ii 



it it 

Aug. 3, 
"13, 14, 
" 18, 
"18,19, 

" 22, 

it it 



it 



It 



Sept. 1, 

il ii 



4. 

u 



it 

tt 

tt it 

u 



19, 

Oct. 20, 

ti it 

it it 

it tt 

" 27, 

it ii 



it 
ii 
it 
U 
tt 
if 
tt 
ti 
tt 
tt 
ti 
il 
ii 
it 
ti 
it 
tt 
tt 
ti 
it 
ti 



Nov. 7, 8, 
" 17, 18. " 
" 18, " 
" 26, 

Dec. , 
" 9, 

" 11, 

it it 



" 26, 
"27,28 



it 
it 
it 
it 
it 
tt 
ti 



1 

0.1 
0.8 
1.2 
2.3 
3.5 
13.25 
4.3 
3 

2.6 
0.1 
0.75 

0.25 
0.6 I 
4.26 
0.6 
0.6 
2.2 
1.2 
7.25 
3.6 
3.25 
14 

O 9 

2.3 

7.0 

3.8 

4.2 

2.6 
13.5 
16.25 



0.30 

0.10 

0.23 

0.20 

1.61 

0.25 

1.20 

0.85 

2.77 

0.40 

0.05 

0.01 

0.01 

0.07 

0.01 

0.90 

0.01 

0.06 

0.05 

0.05 

O.GO 

0.45 

1.60 

0.95 

0.05 

0.01 

0.10 

0.15 

0.075 

0.05 

0.75 

0.45 



0.30 

0.10 

0.2? 

0.17 

0.69 

0.07 

0.09 

0.19 

0.92 

0.15 

0.05 

0.01 

0.01 

0.07 

0.01 

0.21 

0.01 

0.05 

0.02 

0.04 

0.08 

0.12 

0.49 

0.07 

0.02 

0.004 

0.01 

0.04 

0.02 

0.02 

0.05 

0.03 



Where the time of rainfall was less than an hour, it is 
reckoned as having been an hour in falling. 
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The following table of rainfall, and rate per hour, is made 
up from the records kept by our employ^ at Sockanosset 
Reservoir in Cranston : — 



Date. 



Apr. 2, 
6, 
" 9, 
•* 12,13, 
** 17,18, 
*• 19, 

May 2, 
" 3, 
" 9, 
" 11, 
13, 
" 17, 
" 21, 22, 
'• 24. 

Jiine 7, 

11, 

28, 

July 1, 

1, 

" 17,18, 
19, 

28, 
30, 
Aug. 1, 
** 3, 
" 14, 
'* 18, 
•* 19, 



44 

a 



4t 
4< 



it 
44 
«t 
it 



1873 

41 
(C 

It 

«« . 

<t 

(I 

u 

a 

<i 

u 

(t 

It 

It 

It 

II 

It 

ic 

II 

II 

It 

II 

II 

II 

II 

II 

It 

II 

II 

It 





Hours. 


Am't 


Bate. 




• 

7.1 


0.43 


0.06 




2.9 


0.28 


0.09 




5 


0.10 


0.02 




2.3 


1.60 


0.65 




9.2 


0.76 


0.08 




3.9 


0.06 


0.01 




14.8 


0.89 


0.06 




9.2 


0.66 


0.07 




8 


2.62 


0.33 




13.8 


0.49 


0.03 




0.6 


0.06 


0.06 




6.2 


0.01 


0.002 




6.7 


0.25 


0.04 




0.25 


0.28 


0.28 




12.9 


0.60 


0.05 




0.1 


0.20 


0.20 




2.0 


1.00 


0.60 




2.1 


0.17 


0.08 




4.8 


0.11 


0.02 




0.76 


0.64 


0.64 




13.25 


0.33 


0.02 




3.75 


0.21 


0.06 




3.1 


1.00 


0.62 




1.1 


0.35 


0.23 




0.6 


0.02 


0.02 




1.1 


0.25 


0.23 




0.75 


0.20 


0.20 




23 


2.46 


0.11 




13.25 


0.26 


0.02 




17.1 


1.40 


0.08 

1 



Date 


L 


Hours. 


Am't 


Aug. 20, 


1873... 


0.6 


0.08 


*» 22, 


44 


17 


1.26 


" 23, 


»l 


1 


0.25 


** 23, 


(» 


0.2 


0.08 


" 30, 


II 


3.1 


0.42 


*» 31, 


II 


2.6 


0.50 


Sept 1, 


u 


0.25 


0.12 


** 4, 


II 


6.6 


0.20 


" 14, 


II 


4.6 


0.12 


" 19, 


II 


8.7 


1.62 


"23,24. 


It 


10.6 


0.32 


"29,30, 


II 


6 


0.20 


Oct 5, 


II 


1.3 


0.20 


" 7, 


II 


6.5 


1.30 


" 7 


11 


12.6 


0.70 


•* 19, 


11 


3.75 


0.30 


" 20, 


It 


17 


1.10 


" 27, 


II 


18.6 


0.75 


Kov. 7,8, 


44 


)4.26 


1.65 


'* 12, 


l( 


5.76 


0.74 


" 16, 


<l 


6 


0.24 


" 17,18, 


It 


27 


1.05 


" 24, 


II 


12.25 


2.20 


Dec. 6, 


41 


2.75 


0.30 


9, 


II 


6.9 


0.22 


" 12, 


II 


3.76 


0.70 


" 13, 


II 


8 


1.90 


" 23, 


II 


6 


0.10 


"26-28, 


II 


47.6 


1.46 



Bate. 



0.08 
0.07 
0.26 
0.08 
0.14 
0.20 
0.12 
0.03 
0.03 
0.19 
0.03 
0.04 
0.16 
0r20 
0.06 
0.09 
0.06 
0.06 
0.11 
0.13 
0.05 
0.04 
0.17 
0.11 
0.03 
0.19 
0.24 
0.02 
0.03 



Where the time of rainfall was less than an hour, it is 
reckoned as haying been an hour in falling. 
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The following table of rainfall, and rate per hour, is made 
up from the records kept by our employes at Pettaconset 
Pumping-Station in Cranston: — 



Date. 


Hours. 


'Am't 


Bate. 


Dat€ 


>. " 


Hours. 


Am't. 


Bata. 


Apr. 9, 10, 1873... 


10.5 


0.10 


0.009 


Au«. 22, : 


1873.. 


. 8. 


1.28 


0.16 


** 12, 


ti 


7 


1.37 


0.20 


** 30, 


tt 


. 3.2 


1.68 


0.53 


"12,13, 


it 


31 


0.2(J 


0.009 


" 31, 


(t 


. 1.75 


0.28 


0.16 


" 18, 19, 


ii 


13 


0.76 


0.06 


Sept. 1, 


(1 


0.3 


0.05 


0.05 


May 2, 


it 


2 


0.98 


0.49 


" 4, 


it * ] 


. 6.3 


0.20 


0.03 


" 3, 


ti 


9 


0.82 


0.09 


" 14, 


ti 


. 8.26 


0.25 


0.03 


" 9,10, 


** *! * 


26 


2.42 


0.09 


*' 19. 


it 


. 8.6 


•1.60 


0.19 


" 11, 


u 


17 


0.45 


0.02 


" 23,24. 


(i 


. 11.25 


0.30 


0.026 


** 13, 


(( 


12.5 


0.08 


0.006 


" 29,30, 


ti 


. 4.5 


0.20 


0.04 


*» 21, 22, 


t( 


6.6 


0.25 


0.04 


Oct. 5, 


ti 


4 


0.20 


0.05 


" 24, 


u 


0.5 


0.30 


0.30 


7, 


ti 


. 22.25 


2.25 


0.10 


Jane 7, 


(t 


. 1 


0.4(5 


0.46 


" 8, 


It 


. 2 


0.08 


0.04 


" 11, 


ti 


0.25 


0.18 


0.18 


" 19, 


ti ' \ 


. 4.5 


0.36 


0.08 


" 28, 


ti 


1.8 


1.00 


0.(57 


" 20,' 


u 


. 21.5 


O.J)4 


0.04 


July 1, 


u 


2.9 


0.26 


0.08 


" 27, 


it ' * 


. 12 


1.10 


0.09 


^* 11, 


ti 


0.76 


0.62 


0.62 


Nov. 7, 8, 


kt 


. 13.6 


1.(55 


0.12 


" 17, 18. 


u 


18.75 


0.32 


0.02 


12, 


tt 


. 26.75 


0.70 


0.03 


•* 19, 


it 


4.25 


0.35 


0.08 


** 15, 


tt 


. 4 


0.16 


0.04 


« 27, 


it 


15.26 


1.42 


0.09 


** 17, 18, 


tt 


. 16.26 


1.10 


0.06 


" 28, 


it 


0.75 


0.16 


0.16 


" .24, 


it 


. 12.25 


2.10 


0.17 


Aug. 1, 


it 


1.1 


0.38 


0.36 


Dec. 4, 


»i 


. 4.6 


0.66 


0.12 


" 3, 


it 


0.6' 


0.20 


0.20 


" 9, 


It 


. 19.25 


0.25 


0.01 


" 14, 


it 


10.5 


2.65 


0.24 


•» 12, 


tt 


. 18 


0.70 


0.04 


** 18, 


it [ ' 


1.25 


0.18 


0.14 


" 13, 


tt 


. 19.75 


1.90 


0.09 


'• 19, 


it 


1.76 


0.72 


0.41 


" 23, 


it 


. 6 


0.10 


0.02 


" 19, 


it 

• • • 


' 0.3 


0.18 


0.18 


" 26, 28, 


ti 


. 47.30 


1.55 


0.03 



Where the time of rainfall was less than an hour, it is 
reckoned as having been an hour in falling. 
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Mr. Bazalgette, chief engineer to the Metropolitan. Board 
of Works of London, says, " Careful observations of the 
quantity of rain falling on the metropolis within short peri- 
ods have been made [by him] for many years. Taking an 
averasfe of several years, it has been ascertained that there 
.«2u. o.e told .ad Mty.a,e day, per ^r^ upon 
which rain falls : of these, there are only about twenty-five 
npon which the quantity amounts to a fourth of an inch in 
depth in twenty-four hours. 

" But there are, in almost every year, exceptional cases of 
heavy and violent rain-storms ; and these have measured one 
inch, and sometunes even two inches, in an hour." 

Mr. R. Rawlinson says, " In Birmingham, on the evening 
of Sunday, the 6th of July, 1845, there fell 1.945 inch of 
rain in little more than half an hour. This is, no doubt, 
such a flood as is seldom met with ; bi^t equal volumes of 
rain have fallen in the metropolis and in other places in 
England." * ^ . 

Mr. Hawksley says, " In the great storm in London, in 
August, 1846, 3^ inches fell in two hours and twenty min- 
utes ; and at Nottingham he had known 1.16 inch to fall 
in less than half an hour." 

The Annual Report of Mr. John Roe, surveyor to the Hol- 
bom and Mnsbury sewers*, Jan. 29, 1847, contains the fol- 
lowing, which, I suppose, refers to the storm mentioned by 
Mr. Hawksley : " In August last, the surveyor had occasion 
to report that 4 inches in depth of rain had fallen in one 
hour on the first of that month, — a circumstance that cannot 
be too extensively known at a time when much sewer work 
is likely to be executed in this country ; for, having once 
experienced such a faU of rain, it is right to expect and pro- 
vide for the hke occurrence in future." 

Mr. J. Newton says, "On the 29th of July, 1857, he 
registered at Preston f of an inch of rain in thirty-five min- 
utes; and on the 8th of October, 1861, nearly the same 
depth in thirty minutes." 

The Croton Aqueduct Board speak of a storm in 1866 as 
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foUowa : " The use of the pipe sewers has proved entirely 
successful; and, thus far, no complaints have reached the 
department of any stoppage or inefl&ciency in their work- 
ing. No severer test of their capacity could be required 
than the effects of the extraordinary rainfall of Oct. 30-31 
last, in which, in a period of about five hours, upward of 
4 inches of rain fell." 

It is probable that there is never any rainfall which en- 
tirely reaches the sewers. Especially in the summer season, 
when the most rapid rainfalls occur, there is much loss by 
absorption and evaporation. 

In a report of Mr. Bidder, Mr. Hawksley, and Mr. Bazal- 
gette, distinguished EngUsh engineers, made in 1868, on the 
subject of the metropolitan drainage, it is stated that obser- 
vations had been made which had enabled them to arrive 
at some reliable conclusions, and that 

" The result of these observations distinctly establishes 
the fact, .that the quantity of rain which flowed off by the 
sewers was, in all cases, much less than the quantity which 
fell on the ground ; and although the variations of atmos- 
pheric phenomena are far too great to allow any philosophi- 
cal proportions to be established between the rainfall and 
the sewer-flow, yet we feel warranted in concluding, as a 
rule of averages, that \ of an inch of rainfall will not con- 
tribute more than \ oi an inch to the sewers, nor a fall of 
^ of an inch more than \ of an inch. Indeed, we have 
recently observed rainfalls of very sensible amounts failing 
to contribute any distinguishable quantity to the sewers." 

Mr. W. Haywood said, in a discussion before the Institu- 
tion of Civil Engineers in London in 1865, — 

" The observations of Mr. Bidder and Mr. Hawksley in 
1857, upon the Savoy-street sewer, showed, that, of a rain- 
fall of 2.90 inches in twenty-six hours,, only 64J per cent of 
the fall was delivered into the sewers, all the rest being 
either absorbed or evaporated. In the Ratcliff highway 
sewer they found, on the same occasion (which was an 
unusual rainfall, it having rained without ceasing, he be- 
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lieved, for twenty-six hours), that 62 per cent of the total 
quantity only was discharged into the sewers. It so hap- 
pened, that, without any co-operation with the gentlemen 
named, he was, at the same time, engaged in gauging the 
flow of the London-Bridge sewer, which drained an area of 
2,250 acres, partly urban, and partly suburban : it was ne- 
cessary that this should be known, as the character of the 
surface much affected the quantity delivered into sewers in 
times of storm. Now, with the same rainfall, or rather a 
fall of 2.75 inches instead of 2.90 inches, being the amount 
recorded by Mr. Glaisher on. the occasion alluded to, he 
found, that, in the London-Bridge sewer, 53 per cent of the 
total quantity only ran off. 

" On one occasion, in April, 1858, he had gaugings taken of 
the same sewer, when 0.24 of an inch of rain fell in an hour 
and a half. He then found that 74 per cent of the total 
quantity was run off, leaving 26 per cent absorbed or evapo- 
rated. Of a rainstorm of 0.54 of an inch in five hours, in 
June, 1858, there was delivered into the Irongate sewer, 
which drained an area entirely paved and built over, as 
much as 94^ per cent of the total rainfall ; and that, of all 
the storm-gaugings he had made, was the greatest percent- 
age of rainfall he ever knew to be discharged by a sewer. 
Li August, 1858, with a rainfall of 0.48 inch in one hour and 
two-thirds of an hour, he found only 78 per cent of the 
total quantity discharged into the Irongate sewer. There 
were, of course, many circumstances which would affect the 
quantity of water which would be discharged into sewers 
from rainfalls : no two cases would be alike. Storm-gaug- 
ings had been, he believed, but little taken by any one : in 
fact, it was a difficult matter to get them taken at any time, 
as they required men to be in readiness at any moment to 
make the observations, and competent assistants to see that 
the men did their duty. He had paid much attention to 
these points for many years : he had had the requisite staff 
in readiness ; and he believed his observations were as accu- 
rate as it was possible to make them/' 
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Mr. Baldwin Latham, C.E., of London, says, "In the 
case of Croydon, where the geological formation principally 
consists of gravel overlying chalk, the amount of rain con- 
tributed by a storm of 0.72 of an inch in twelve hours, in 
October, 1865, did not yield more than one-tenth of it to the 
sewers." 

The experience of Mr. Hawksley has been very great ; and 
his formula for the dimensions of sewers is used by English 
engineers of the highest standing. He stated to the Institu- 
tion of Civil Engineers, in 1852, that "the most serious 
inconvenience had not always been foimd to arise from a 
sudden and heavy fall of rain of short duration, but more 
frequently from a prolonged fall of less hourly amount," 

Not only are smaller sewers suflBcient to carry a given 
rainfall by reason of the loss by absorption, evaporation, and 
other causes, but also on account of the length of time 
required for the water to reach the sewers. That which 
falls near the outlet runs through the sewer, and escapes, 
before that falling at a distance has reached it. 

Mr. John Roe had an experience of twenty years as sur- 
veyor to the Holbom and Finsbury districts, during which 
time he took repeated observations of the effect of storms 
in filling the sewei-s, requiring for their record more than 
a hundred memorandum-books. Rain-gauges were kept to 
ascertain the depth of rainfall. The observations seem to 
have been made at frequent intervals, and through day and 
night when necessary. 

To illustrate the length of time required for the water of 
a rainfall to reach the sewers, Mr. Roe gave two illustrations, 
which were published in the Report of the General Board 
of Health, London, in 1852. From those illustrations the 
cuts given on the following page were copied. 

Unfortunately, Mr. Roe does not give the rate of inclina- 
tion nor the character of the surface from which the water 
flowed, nor other facts which it would be useful to know ; 
but I infer, that the diagrams are given as fair samples of 
what may be expected in a district like his, where the 
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extreme difference of elevation is about 400 feet in a distance 
of five miles. 

In the first case, half an inch of rain fell in three hours ; 
and, at the end of twelve hours, the effect of the storm had 
ceased in the sewer. 
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No. 2. 

In the second case, 1.11 inch of rain fell in one hour, fol- 
lowed by 0.33 inch in the next two hours ; and the effect 
ceased in about sixteen hours. 

We estimate from the diagram, in the first case, that, if the 
total effect had been expended at the maximum rate of flow, 
aU the storm-waters would have been discharged in four and 
a half hours ; and from the middle of the storm to the mid- 
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die of such mayimiini flow would have been about three 
and nine-tenths hours. The maximum rate of flow actually 
continued about two hours after the storm had ceased. 

In the second case, we estimate, that, at the maximimi rate 
of flow, the storm-waters would have been discharged in six 
hours. At a uniform rate of rainfall, taking the flrst hour 
as a basis, the storm would have lasted about an hour and 
eighteen minutes. In this case, the maximum rate of flow 
occurred at about the time the storm slackened ; but from 
the middle of the storm to the middle of our estimated maxi-' 
mum flow would have been about five and seven-tenths 
hours. 

In a letter dated Dec. 3, 1852, written in defence. of his 
tables of sizes of sewers for carrying off one inch of rain 
per hour, based on his observations, and under circumstances 
which would induce him to give the heaviest drainage with 
which he was acquainted (his sizes having been thought too 
large), Mr. Roe said, "I have observed 26 cube feet of 
water per minute per acre reach the sewers from an inch 
fall of rain. in the hour, from a surface where the houses 
have much garden-ground attached; and in another case, 
where the houses were nearer together, 33 cube feet per 
acre per minute. That greater fedls of water do* take place, 
and that not unfrequently, is a weU-kniown fact. I have 
known ten instances of the kind during the period of my 
observations in the Holbom and Finsbury sewers " [twenty 
years]. 

The total quantity of water from an inch of rain in an 
hoirr would amount to 60i cubic feet per minute per acre. 

The sizes of sewers in Providence have been based on the 
supposition that 30i cubic feet per minute per acre would 
need to be carried away in the sewers without entirely filling 
their section. The formula by which the sizes are deter- 
mined gives rather larger sewers for given conditions than 
would result from Mr. Kirkwood's formula proposed for 
Brooklyn, and larger than would result fiom Mr. Hawksley's 
formula — so generally used by English engineers — on 
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low grades and large sizes, but smaller for great fisdls and 
small sizes, and larger in all cases than the tables of sizes 
given by Mr. Roe. 

- On the other hand, the sizes are smaller than would be 
required by the formula of Neville, except for the smallest 
sewers. 

I have used this formula as a guide in determining the 
sizes of sewers for many years ; and the practical results* 
have encouraged me to feel very safe in continuing to do so. 

No formula can be used arbitrarily for all cases : the 
local circumstances must vary the results, ^according to the 
judgment of the engineer. 

Recently I have made a ododification for the purpose of 
giving expression to the allowance for slope of the surface 
on which the rain falls, which has heretofore been made a 
matter of judgment in ea^.h case. 

The first sewer constructed in Providence, under this 
department, was in North Main Street. The grade of the 
sewer for about nine-tenths its length — 2,558 feet — is 0.28 
per 100. The general slope of the surface from North Main 
Street to Prospect Street rises at .sbout twelve to fifteen feet 
per hundred. The mean of grados on ten streets between 
North Main Street and Benefit Street is 13.35 per 100 ; on 
seven streets between Benefit Street and Congdon Street is 
14.47 per 100 ; on eight streets between Congdon Street and 
Prospect Street is 7.63 per 100. Bowen Street, between 
Congdon and Benefit, falls 24.40 per 100 to Wheaton Street, 
and 17.86 per 100 to Benefit Street. . 

This is a much steeper urban territory than I had 
previously had experience with ; and I have since thought 
that possibly too little allowance was made for the slope in 
determining the size of the main sewer. I^ut no case of 
flooding in the public sewer has come to my knowledge, 
though we have had several very heavy rains since its con- 
struction in 1871. 

At the present time, a considerable territory, which it is 
proposed to finally turn through the CoUegenstreet outlet, 
discharges its waters through this sewer. 
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I observed the eflfect of a very heavy rain, on the afternoon 
of the 22d of lafit August, upon the flow of the North Main 
Street sewer. An unusually large proportion of the rainfall 
probably reached the sewer, as the ground was thoroughly 
soaked, and the surfaces of buildings and streets had been 
well wet, and small cavities filled, by rains on the 20th and 
21st, and by a rain of 0.85 inch depth, ending at about two 
'o'clock on the 22d. 

In ^^ The Providence Daily Journal " of Aug. 20 appeared 
the following: — 

• 

Raix. — On Thursday the 14th we had one inch and nine-tenths 
(1.90) ; yesteiday and last night we had one inch and twelve-hnndredths 
(1.12) ; makmg, in less than a week, a rainfall of a little over three 
inches (3.02). Hie ground in this vicinity is thoroughly wet. If we 
have a severe drotight, it must be late in the season. A. C. 

Aug. 19. 

Dr. Caswell's records show a fall of 3.90 inches on the 22d 
* in five hours. 

Our records, carefully kept at Hope Reservoir, — within the 
North Main Street district, — show a fall of 4.06 inches from 
the 14th to the 21st inclusive, of which 0.80 fell on the 2l8t. 
The total rain on the 22d was 4.02 inches, of which 0.85 inch 
fell before two o'clock. At about three o'clock, P.M., the rain 
began again ; and in three hours 2.77 inches of rain fell. 
During a part of this time, the rain was considerably heavier 
than the average. While and after the fall was heaviest, I 
spent nearly an hour examining the sewer. At the outlet, 
under Great Bridge, the sewer was running about or slightly 
more than half full ; between Market Square and Meeting 
Street the sewer was from one-half to two-thirds full, though, 
in one or two places, occasional waves carried the water a little 
higher ; at Smith Street, where the men had been removing 
gravel and stones which had been washed in, during a storm, 
through a lateral sewer at that time being laid, and where a 
portion of the cleansing apparatus still hung in the manhole 
and dipped into the flow of the sewer, the run of water was 
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80 high, that the wavy motion just carried the BurflEkce of the 
water to the crown of the sewer. It thus appears that the rain 
which many inhabitants thought was among the heaviest they 
ever knew, was well taken care of; but, as the sewerage of 
the upper portion of the district approaches completion, it 
may become desirable to construct through Smith Street 
into Moshassuck River such an overflow for excessive storm- 
waters as has been contemplated for som6 of the other sew- 
ers. Especially is this true if the frequency of heavy storms, 
BO notably increased in the last few years, is to continue. 

Perhaps I have given an imnecessary amount of space to 
the question of rainfall : but it is one of great importance to 
my mind, involving, on the one hand, expense from damage 
to property if the sewers are too small ; and, on the other, 
expense of construction, and loss of scouring effect in the 
ordinary flow, if the sewers are needlessly large. 



DEPTH OP SEWEBS. 

The depth at which the new sewers have been laid has 
excited considerable discussion, of which the tendency has 
been against such a depth as is believed, on the whole, to be 
for the best interest of the community. 

It is not thought best, as a rule, to place the bottom of the 
ontiets, at the established harbor-line, lower than about one 
foot above mean low tide. The Dorrance-street sewer, 
which is circular, five feet and a half in diameter, and nmning 
through the lowest section of the city, is planned so that the 
bottom of the invert, when extended to the harbor-line, will 
be at mean low tide. Even at that level, and with the least 
inclination considered allowable (one foot in a thousand), the 
material of the crown of the sewer will form the surface of 
the street at the jimction of Washington and Cove Streets. 
As the rise and fall of the tide is five feet, the inside crown 
of the sewer will be half a foot above mean high tide at the 
outlet. 
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This limit of height on account of the tide compels a 
less depth for the sewers, in many cases, than would other- 
wise be desirable. 

Mr. Barkwood, in his description of the Sewerage Worb 
of Brooklyn, says, " The rise and fall of the tides average 
five feet. The bottom of the outlet of the sewer is generally 
placed about a foot above low-water mark." 

Mr. Chesbrough, in his Report on a Sewerage System for 
New Haven, says, "The bottom of the main sewers at 
the outlets is to be about one foot above low tide, the East- 
street outlet having been constructed a little higher. Elx- 
perience shows that sewers which are not unnecessarily large, 
and have proper inclination, very rarely have deposits m 
them where the tide ebbs and flows through them." *'It 
may be proper to state, that the outlet sewers so located 
would be empty twice in twenty-four hours, apd that the 
scouring effect of this discharge would have the tendency to 
prevent the deposit of sediment in the sewers*" 

The experience we have had where the sewers have been 
completely constructed indicates that the action of the tide 
is a positive advantage, — the sewers keeping quite dean, 
except about where the level of high tide intersects the 
bottom of the sewer ; and it seems probable that the flow of 
sewage, when the houses are generally connected, will tend 
to prevent settlement at that point. 

Our general rule has been, where practicable, to place the 
inside crown eight and a half feet below the level of the 
curbstone. The irregularities of the surface, and the neces- 
sary inclination of the sewer, cause this depth to be some- 
times less, and sometimes greater, than the standard. In the 
steep hillside streets, especially where rock is encountered, 
the grade has usually been raised to seven feet below the 
curb. 

On Plate 18 a section is given to show the greatest allow- 
able depth of a private drain, according to the rules estab- 
lished by the Board of Aldermen, when the main sewer is 
eight and a half feet below the curbstone. On a street forty 
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feet wide, the top of the private drain, at the line of prop- 
erty, cannot be more than eight feet and an inch below the 
curb ; and, at a distance of a hundred feet from the street, the 
depth cannot be more than six feet. On a wider street these 
depths must be less. K, however, the grade of the street is 
steep, and the jimction is carried well below the property to 
be drained, the depth of the private drain in the property 
can be increased. 

On business-streets, a greater depth than the above would, 
'n many cases, be very valuable. 

One of the greatest advantages of a good system of 
sewerage is the withdrawal of subsoil waters below the foun- 
dations of buildings. This has been proved, very generally, 
to increase the health of communities, especially in lessening 
the amount of consimiption and other lung-troubles. Of 
course, the greater the depth of main sewer, the more marked 
is the effect produced. 

Krepp, an English writer on "The Sewage Question," 
says the average depth of sewers is seldom much less than 
fifteen feet. 

Baldwin Latham, author of "Sanitary Engineering," 
recently published in London, speaks of twenty-feet cut- 
tings for sewers as ordinary. 

A comparison of the cost of the large sewers built in the 
Holbom and Pinsbury divisions with those in the West- 
minster division, made in Dempsey's " Treatise," gives the 
" average depth of excavation twenty feet." In giving the 
cost of sewers of medium size executed in the neighbor- 
hood of London, they are said to be " in an average exca- 
vation of fifteen feet." It is further shown that the regula- 
tions of the former commissioners of sewers for the city of 
London (perhaps still in force) required that the bottom of a 
common sewer should not in any part be less than twelve 
feet beneath the surface of the street. 

" A sewer . . . passes under Oanonbury (Islington) at 
a depth of sixty-eight feet from the surface." 

Mr. Haywood, engineer to the city of London, has said. 
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^^ The sewers I have built are rarely less than from twelve 
to fifteen feet below the surface to the water-bed." 

The least general depth for the main sewers in Leicester 
is twelve feet below the surfece. 

By the Health Report of 1854, it appears, that, in Rugby, 
"the average depth of the public sewers is ten feet six 
inches, and two main lines are, in parts, one twenty-one, 
and the other twenty-eight feet deep." It had been claimed 
that these sewers are too shallow for a densely-populated 
district. 

Corfield (1871), after speaking of the evils of the too 
shallow depth of sewers, says, " The new sewers in most 
of the towns have been placed at such depths as 'from 
sixteen feet in the mid town to four or five feet in many 
other parts of the town (Stratford-on-Avon).' At Rugby 
they are ' at an average of eleven feet deep from the surface, 
varying from seven to twenty-five feet.' At Worthing they 
begin superficially, and are twenty feet deep at the oul£dl. 
The London sewers vary much in depth." 

He says, further, that the sewers of Penzance — from 
which surface-waters are excluded, and with no subsoil drains 
— " lie at an average depth of nine feet." 

In the Minutes of Proceedings of the Institution of Civil 
Engineers, it appears that in Manchester, Eng., ''the 
main or street drains are laid at various depths, from 9 feet 
to 30 feet." Also that in Dundee "the average depth 
of the sewers is 12 feet, which was considered necessary in 
order to secure, proper drainage of the cellars. The surface- 
levels being very irregular in many places, the depths of 
the cuttings consequently varied ; the smallest depth, which 
was in trap-rock, being 7 feet, and the greatest 21 feet. 
The deepest cutting in trap-rock (19 feet) occurred in the 
centre of the town, across the base of Castle Rock. The 
total amount of rock excavated was 24,000 cubic yards." 
Also in a report on the sewerage of Newport, that " the 
prices of the sewers up to and including 8 feet by 2 feet 2 
inches are given for an average depth of 10 feet, for the pur- 
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pose of easy comparison, though many of them were laid 
deeper. The depths of the sewers 4 feet 6 inches in height are 
the average of excavations actuaUy made, the greatest depth 
being about 20 feet." llie depths given were 12^, 13|, and 
15^ feet. A statement in regard to the sewers of Paris in 
1865 gives the depth for one class of sewers at about 10^ 
feet, and for another class about 14 feet. 

From a plan representing the drainage of the new portion 
of Hamburg, I find forty-eight points where a comparison of 
grades can be made, showing the depths to be from 11 to 19.5 
feet. The Hamburg foot is about 0.94 of an English foot. 
The average depth of the forty-eight cases is about 13.8 
English feet. At one point where a sewer was tunnelled, it 
is 40 feet below the surface. 

Much of this territory was originally marsh-land, and 
subject to overflow. 

Col. Adams's Report to the Commissioners of Drainage 
of the City of Brooklyn, in 1857, contains the following 
statement : " The grade of street-sewers generally to be 
13 feet below the level of the curb. Custom, both here and 
in the city of New York, may be considered as having fixed 
this dimension." The present practicQ in Brooklyn is to lay 
the " brick sewer invert 18 feet, pipe sewer invert 12 feet, 
below grade of street." 

In Boston, it is the practice to ^^ lay suburban sewers at 9 
feet, except when there is great disparity in the dijBFerent 
sides of the street, and then somewhat deeper ; or in ledge, 
perhaps, skim down to 7^ or 8." For business, a depth of 12 
feet is considered about right ; '^ that is, give 10 feet clear 
to the highest water-line in the sewers." 

In Jersey City, the chief engineer has ^* made it a rule, 
where possible, to arrange the water^run of sewers 12 feet 
below curb-grade." 

In Newark, N. J., " the sewers generally are about 13 feet 
below the street-grades ; that depth being considered sufficient 
for ordinary cellars. Some of the sewers are much deeper, 
and many on the low ground are of less depth ; but, wherever 
practicable, the depth above named is aimed at." 
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In Philadelphia, the chief engineer makes "the house 
connection with sewers in the centre of a 60-foot street at 
8^ feet below curb-level, which gives sufficient fall from 
the average depth of cellars ; and, if practicable, make the 
bottom of the connection at springing-line of sewer, which 
would make the bottom of a 3-foot sewer 10 feet b^low curb- 
level." 

The city civil engineer of Cleveland writes, "We can- 
not adopt any uniform depth for sewers in this city, the sur- 
face of the ground is so rolling; but, for main. sewers, our 
minimum depth is 20 feet, and for branch sewers 12 feet, 
unless it be in exceptional cases," 

The acting chief sewerage engineer of Cincinnati writes, 
** We generally put our brick or main sewers to the depth 
of 15 feet, and our pipe or lateral sewers to the depth of 
13 feet." 

Mr. Chesbrough, in his Report to the City of New Haven, 
says, " Generally the bottom of the pipe sewers should be 10 
feet below "the grade of the street ; and the bottom of tlie 
brick sewers should be about 2 feet lower, or 12 feet below 
the grade of the street." 

I had a special wish to know the ruling depth in Chicago, 
on account of the great expense incurred to raise the grades 
in that city to secure proper drainage. I therefore wrote to 
Mr. Chesbrough, who replied as follows : — 

Offtgb of the Boabd of Pubmo Wobk^ 
CiTT Halij, Chicaoo, Jan. 7, 1874. 

J. Hebbebt Shsdd, Esq., Chi^ Ensfineer Water-Works^ 
PBoynxBNCB, B.L 

Deab Sie, — I have never been able to fix, in my own 
mind, upon a depth for the bottoms of the inverts of sewers 
below the surfaces of the streets above them to suit all or 
even the generality of cases. My opinion is, that it is best 
to take 12 feet where you can get it ; and sometimes it is 
very important to have even more. In Chicago we rarely 
have as much as 12 feet, and often have to get along 
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i^th 9 feet, and even less, especially where the streets have 

not been brought up to grade yet, and may not be for years 

to come. 

Tours very respectfally, 

E. S. Chesbbough. 

Subsequently Mr. Chesbrough wrote, — 

** We endeavor here to look ahead, and make some difiPer- 
ence, on account of expense, between the depths of sewers 
on streets likely to become important business-thoroughfares 
and those likely to be used only for private houses." 

The following is a copy of a letter received from St. 
Louis : — 

Crrr of St. Louis, Enoinebb's Dspabtmbnt, 
St. Louis, Dec. 23, 1873. 

J. HxBBSBT Sredd, Chi^ Engineer PvQvidence Water-Works. 

Dbiab Sib, — Yours of the 18th instant is at hand, inquir- 
ing about the average depth of our sewers ; and I would say 
that our main sewers vary from 10 to 60 feet in depth, as the 
topography of our city is such that it is necessary to pasa 
through dividing ridges to reach basins which originally 
drained through cavities in the rock which underlies the 
place. Some of these basins cover areas of upwards of 1,000 
acres, one of which has just been reached by a tunnel 
through the solid rock, 1,400 feet long, the deepest point 
being 60 feet below the surface of the street ; another by a 
sewer made in open cut 47 feet deep ; and there are several 
others similar to those mentioned. 

The bottom of Mill-creek sewer, which is 20 feet wide 
and 15 feet high, is from 20 to 34 feet below the surface. 
This sewer has now reached a distance of 2f mUes from the 
river. 

But for the smaller sewers, where they follow a regular 
inclination, the average depth is about 16 feet. This is for 
public sewers which are constructed for main channels of 
drainage, to receive district sewers, which are carried in all 



70 CITY DOCUMENT. No.Q6w 

directions to drain the district, — these are made at an average 
depth of about 12 feet. 

The sewers first made in the central part of the city, about 
twenty years ago, are from 10 to 12 feet deep from the sur- 
face to the bottom of the sewer, which answered for a while : 
but improvements with sub-cellars have, of late years, 
demanded deeper sewers ; and some have been made by pri- 
vate enterprise for special purposes. But I find that a depth 
of 16 feet for main sewers in the street, and 12 feet for dis- 
trict sewers, which are generaUy located on aUeys, wiU give 
jgeneral satisfaction. 

If you should desire any further information on this sub- 
ject, I would cheerfully give any at my command. 

Very respectfully, 

Wm. Wise, 

Q-eneral Superintendent of Sewers, 

It will be noticed that sewers are very rarely laid as shal- 
low as they have been in this city. I have thought from 
the first, as I have repeatedly expressed to you, that perhaps 
we ought, wherever practicable, except on the steeper hill- 
side streets, to lay the sewers deeper than we have been 
doing. But public opinion has seemed, heretofore, to be 
decidedly against this. As the value of land increases, the 
need of dee^ceUars will be felt nxore iJian it is at present; 
and the extent to which we ought now to provide for this 
need is worthy of serious consideration. 

In comparing the depth of our sewers with the depth m 
other places, it must be borne in mind that we estimate the 
depth from the surface to the crown of the sewer. I have 
made this the rule, because it is of very little account where 
the bottom of a sewer is, when it is running full : we can 
have no drainage lower than its crown. Where sewers 
are made so large that storms never fill them, the crown-line 
is not a sidtable guide ; though, in such cases, deposits often ^ 
accumulate to such a depth that the flow is carried to the 
crown. 
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MATEBIAIiS FOB BEWEBS. 



The quantities of materials purchased by this department 
for the construction of the new public sewers have been 
about as follows : — 



Bricks, 



Pipe Inlets, 



Sootoh 
Drain Pipe, 



\ 



plain . 
narrow wedge 
widewedgiT 
6 inch 
12 inch 
15 inch 
12 inch 
15 inch 
18 inch 

12''xe'' branches 
12''X12" " 
12"xl2'' double branches 
12 inch quarter-turns 
15'' X 6'' branches 
15''X12" " 



I// 



American 

Vitrified 

Stoneware Pipe, 



18'' X 6 
6 inch 
12 inch 
15 inch 

6'' rshort socket^ 
6'' double brancnes 
12''X 6" branches 
12''Xl2" " 
15'' X 6" *« 



Inyert Blocks, {J^ ; ; 

Catch-Basin ( ^1^ ^^^ 

Copine and Gutter Stones, ( about one-third comer. 
Catch^asin Covers . 
*« " Traps . 
Manhole Frames and Covers 
Ixon. Sewer Connections . 
Iron Bods for Manhole Ladders 
Outlet Stones .... 



2,727,891 
763,266 
159,200 
2,296 
268 
24 
24,815 feet 
2,850 « 
192 « 
6,958 « 
903 « 
3 pieces. 
14 " 
832 feet 
126 " 
72 « 
1,517 " 
2,361 « 
1,191 « 
160 pieces. 
192 " 
765 feet 
61 « 
140 '« 
4,873 " 
1,887 « 






579= 45,061 pounds. 
538= 35,600 
650=219,881 
26= 8,114 «* 
214 pieces. 
5 sets. 



The above account does not include the bricks used in 
sixteen sewers, for which proposals were received previous 
to October, 1872. The estimated number of bricks used on 
those sewers, which were furnished by the contractors, is 
1,003,000. The contractors have also furnished the flagging- 
stones for the bottoms of catch-basins, the cement and sand 
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for mortax, lumber and concrete for foundations, material 
for jambs, surfacing material, and all tools and labor, of 
whatever description, necessary to the full completion of the 
works. 

Other materials than those used by us have been employed 
in other places for the construction of sewers. Some of 
these are less expensive in first cost ; and it may be thought, 
on this account, that they should be used here : but it has 
been proved by experience, that, in order to secure perma- 
nency and durability of sewer-work, great care is required 
in the selection of proper materials, and that the best mate- 
rials procurable are the cheapest in the end. 

The interior surface should be smooth and uniform, to 
facilitate the flow of sewage, and to offer no foothold for 
rats, or crevices for admitting roots of trees. Common 
building-stone will not answer this requirement, imless plas- 
tered on the inside ; in which case the mortar is liable to be 
destroyed by chemical and by mechanical action. 

The chemical action of the sewage, and probably, in some 
measure, of the gases found in sewers, is often destructive 
to most kinds of cement or lime-mortar ; sometimes eating 
away that of the joints in brick sewers, so as to compel 
extensive repairs or rebuilding. For this reason, our specifi- 
cations require the narrowest joints that are found to be 
practicable. 

The cement pipes heretofore made in this country, so far 
as I have had experience with them (which accords with the 
experience of many engineers), have failed to answer the 
requirements of public sewers ; largely, I think, on account 
of such chemical action, though there are other causes tend- 
ing to their fEiilure. It seems probable, from experiments 
made with Portland cement, that pipes or concrete made 
from that material, with sufficient care, may be safely used 
for sewers, except in unusually trying locations. 

The grinding action of sand and other solid matter 
flowing with water over the inverts of sewers wears them 
away more or less rapidly. To prevent such action as far as 
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possible, the hardest and toughest bricks shoiild be used in 
that part of the sewer ; and the pipes should be of a vitre- 
ous, imperishable . material, tenacious, hard, homogeneous, 
and impervious in character, and uniformly glazed. Porous 
material is not suitable, nor pipes burned at a low tempera- 
ture. Salt-glazing is more durable than the slip-glaze ; and 
it has the advantage of requiring a more intense heat in the 
kiln, which insures a better pipe. Some kinds of clay which 
can be used to make sewer-pipes of a poor quality but fair 
appearance, if slip-glazed, are unable to stand the heat 
required for salt-glazing. 

It will be noticed that three kinds of bricks are purchased. 
The plain bricks are of such shape as are ordinarily sold in 
the market, and are culled by us into several classes, accord- 
ing to quality, of which the best are used on the inside of 
the inverts, and the others in places of successively less 
importance ; the poorest being built into the outer courses 
of manholes and catch-basins. 

The wedge bricks are moulded through dies made after 
our designs, which give them shapes suitable for use in 
sewers of small diameter, and on inverts where the radius 
of curvature is small. The outer edge of the "narrow 
wedge " is half an inch wider than the inner edge ; and of 
the " wide wedge " it is an inch wider. The inner and 
outer edges are curved to the proper radius. A small groove 
on each side of the " wide wedge " distinguishes it readily 
from the other. Bricks of this form allow less mortar to be 
used in the joints, and make' more stable work in case the 
mortar is injured. The additional cost — about one dollar 
per thousand — is small when compared with the advantages 
gained. 

The pipe-inlets are made to order, of stoneware, with one 
end cut on a bevel, so that, when the bevelled surface is 
placed true with the. inside of a brick sewer, the axis of the 
pipe-inlet will make an angle of thirty degrees with the axis 
of the brick sewer. By this means the junctions of lateral 
sewers and drains are neatly made with the main sewers, so 
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that the current of the lateral shall join with that of the 
main with small disturbance to the flow. For an illustration, 
see Plate 6. The inlets are built in as the sewer pro- 
gresses; and such as are not to be immediately used are 
plugged by plates of stoneware or by brick. The usual dis- 
tance apart for inlets for house-drainage is twenty feet on 
each side of the sewer, or one inlet for each ten feet of 
sewer. At points where the main sewer is necessarily much 
deeper than is required for the drainage of cellars, vertical 
shafts of pipes are built up, and inlets are put in at the 
standard depth. 

The prices of- Scotch pipe and of American pipe suitable 
for our sewers have not heretofore been very different ; and, 
as we have found the Scotch pipe to be of better and more 
uniform quality, we have used it almost exclusively. There 
are indications that the price of Scotch pipe will advance ; 
and, on the other hand, the American manufacture ha^ of late 
considerably improved. It is our wish, when it can. be done 
without injury to the interests of the city, to use pipes of 
American make ; and we watch with some care the progress 
of improvement. 

The pipes are laid with fuU morta-r joints, struck flush on 
the inside, and thoroughly cleaned out as the work pro- 
gresses. 

Invert blocks of two patterns, one for single-course and 
one for double-course sewers, have been made from our de- 
signs, for use in bad ground where an excess of water is very 
troublesome. A small section of each of these blocks may 
be seen on Plate 1 ; that for the single-course sewer on the 
20'' X 30" section, and that for the double-course on the 
section inunediately under. The length of the blocks is 
about two feet. The continuous opening through the blocks 
forms a convenient land drain for getting rid of the subsoil 
water, which very much facilitates the construction of the 
sewer in many places, and also serves to protect the cement 
in the invert from running water while it is setting. 

All the cement used on the sewer-works has been fa> 



BEWEB BEPORT. 75 

• 

Bished by the contractors, under a requirement in the speci- 
fications that it shall be the best American hydraulic cement, 
proved to be good by such tests as the engineer prescribes. 
Previous to May, 1878, the tests were such as the inspector 
or engineer could readily make on the ground, with the oc- 
casional breaking of a sample to test its tensile strength. It 
was found, on examination, that most of the mortar on the 
completed work was very hard and good; but in a few 
places it could be readily dug out with a soft-pointed stick, ^ 
and some work was rebuilt in consequence. The greatest 
trouble, under such inspection, arose from the irregularity 
in the quality of the cement. Specimens from barrels in a 
lot generally good would not set at all under water ; and 
others, exposed an hour in air, and forty-eight hours under 
water, had a tensile strength of only ten to fifteen pounds 
to a square inch. 

We had tried cements from nearly all the makers, under 
various conditions of exposure, usually breaking the speci- 
mens after seven days' immersion in water. It was finally 
determined to mix the cement clear with as little water as 
practicable, and form it in a mould, giving convenient shapes 
at the ends oi the specimens for clasping in the testing- 
scales, and a section of one square inch in the middle. 
These specimens were numbered, and the time of mi x ing 
recorded. After an exposure of half an hour in the air, they 
were immersed in water, remaining twenty-four hours ; after 
which they were broken in the testing-scales, and their 
strength" recorded. 

In May we began testing every barrel of cement used, and 
branding those which were accepted. At first it was diflB- 
cult to get enough cement to use that would stand a strain 
of 80 pounds. . But the quality of that offered for sale by 
the principal dealers soon improved materially; though it 
is still found that some will not set in water, and some will 
not bear sufficient handling to get it into the testing-scales. 
About the first of August, the standard was raised to 40 
pounds ; then, in a week, to 45 pounds ; and in another week 
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fco 50 pounds, where it has been held ever since. Sample 
are often left immersed for seven days before breaking ; but, 
for American cements, we find our usual test to give reliable 
results. 

Specimens from 9,964 barrels of cement have been tested 
since the first of May : of this number 1,048 were rejected. 
The average strength of specimens from accepted barrels 
used in June was about 89 pounds; that from accepted 
. barrels used in July was about 62 pounds; that from ac- 
cepted barrels used after July, and previous to February, 
was about 63 pounds. 

The strength of cement received at one time may average 
much greater than that received at another. At times, it is 
not uncommon for the strength to reach 90, and even 100 
pounds. Many samples have borne a strain of 110 pounds 
per square inch before breakiDg. The average strength of 
five hundred samples each, taken from three different makers 
after July 1, was, respectively, 63.26, 64.40, and 65.45. 

Since the plan of regular testing was adopted, the engi- 
neer in charge and the inspectors have constantly examined 
the cement joints in the brick-work, and they have been 
found uniformly good. In some cases where it was neces- 
sary to take down brick-work, they were obliged to break 
the bricks to get them out* 

APPUETENANCES. 

Facility for examination, cleansing, and repairs, is essentia 
to a good system of sewerage. Iklanholes leading from the 
surface of the street to the sewer furnish the most complete 
arrangement for this purpose. They are placed at eveiy 
change in the direction of the sewer, whether in line or in 
grade ; so 1:hat, with a light in one manhole, a person at the 
next may see at once whether any obstruction exists be- 
tween. The curves which form the junctions of lateral 
with main sewei^s furnish the only exceptions to this rule. 
Between points of change in the line of sewer, manholes are 
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placed, about one hundred feet apart on the smaller sewera, 
and at varying distances greater than this on the larger 
ones. Illustrations of manholes are given on Plates 6 
and 7. Where the sewers are small, and the depths mode- 
rate, we have generally furnished steps for ascending and 
descending by projecting bricks on the sides, as seen in 
Plate 7. For larger and deeper sewers, the straight iron rods, 
about an inch in diameter, built into the manhole, as shown 
on Plate 6, are considered safer. The manhole frame and 
cover are illustrated on Plate 12. 

The cleansing of sewers, either by flushing or mechanical 
appliances, is made very convenient by means of these man- 
holes. 

The covers of the manholes are perforated with holes, 
about half an inch in diameter, to allow an escape of sewer- 
air for the purpose of ventilation. The great number of 
these openings, and their position in the middle of the street, 
giving opportunity for diffusion, in a large proportion of 
surface-air, make this, on the whole, the simplest and safest 
mode of ventilation at present known. It is probable that 
it may be necessary, before a very long time, to make special 
provision for a much larger escape of sewer-gases than can 
safely be passed through manhole covers, at the ends of the 
sewers having a high elevation, especially from the lateral 
sewers on Prospect Hill. 

Illustrations of catch-basins, and coping and gutter stones, 
are given on Plates 8, 9, and 10. They ate placed on the 
sides or at the comers of streets, and usually receive a 
run of water from about two hundred and seventy-five feet 
of gutter, — rarely less than one hundred and fifty feet, or 
more than four hundred feet, except where the works are 
incomplete. In Europe, the catch-basins, or gullies, are 
generally placed about one hundred and twenty feet apart ; 
and they are much smaller than those ordinarily used in this 
country. Ours are as small as it seems safe to make them 
in the present condition of the streets. Experience has 
proved that they may be filled with sand and gravel in a 
single storm. 
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The opening througli the coping-stone is quite sufficient 
to take all the water that should pass through the basin into 
the sewer. If the heaviest storm of which I have undoubted 
information — 8 inches per hour — should fall on a street 
sixty feet wide, and no portion of it be evaporated or ab- 
sorbed, and it should reach the opening without sensible 
yelocity of approach, the opening would take all the flow 
from a length of six hundred feet of gutter, receiving the 
water from half the street. If the catch-basin ever fails to 
receive all the water it is intended to take, it will be because 
the gutter-paving is imperfect, and not because the opening 
is inadequate. 

On the very steep streets, the velocity of water in the 
gutter, in a heavy rain, is so great, that it is difficult to 
arrange the paving to turn the flow into the basin. In such 
cases, some of the water passes by the opening ; but it would 
be of no value to make the opening larger, though some 
more effectual arrangement for turning the water through it 
is desirable. 

The chute, or connection between the catch-basin and 
sewer, is a twelve-inch circular pipe, and is as large as I 
have known to be used in any modern sewerage. A recent 
English author says the size of pipe for connecting street 
gullies with the public sewers, " in practice should not be 
less than six inches in diameter." The circular of the 
largest manufacturer of sewer material in England says the 
six-inch size is ordinarily used. 

The floor of the catch-basin is formed of a single blue 
flagging-stone. 

The trap is illustrated on Plate 11. It is made of cast 
iron, except the pin, which forms a hinge, that being of com- 
position. After the plate is built into the brick-work, a 
bed of morfcar is laid upon the side of the catch-basin, into 
which the trap is pressed, making a tight joint. The joint 
can be broken, and the trap lifted, at any time, if it becomes 
necessary to get convenient access to the chute. 

Small round stones are filled around the catch-basins, 
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under the coping-stones, to a depth of four and a half feet, 
to prevent lifting of the coping-stones, or other injury, by 
frost. 

The sewer-work has generally been done under contract, 
with the strictest inspection on behalf of the city. Not- 
withstanding the fact that the prices paid have been, as a 
role, somewhat higher than are paid for the same sizes in 
some other cities, the contractors have, I think, in a majority 
of cases, done the work at a loss. This is probably owing, 
in large measure, to the very bad ground in which most of 
the sewers are built. The losses by the contractors have 
caused considerable increase in the rate of bids ; and it has 
been thought best in several cases to do the work by the 
day. There are many advantages in this mode of doing the 
work ; and it has proved, on the whole, more economical than 
to let the work at the higher bids. In the case of the Ives- 
street sewer, a saving of several thousand dollars was effected 
over the lowest bid received at the opening, though the 
ground proved rather worse than we anticipated. 

PBIVATB DBAINS. 

No ttmount of skill, care, and expense in building the 
pubUc sewers will reHeve the property-holder from the 
necessity of constructing his private drains with all possible 
care. These drains often cause, in the aggregate, more 
trouble, on account of imperfect plan and construction, than 
all the rest of a sewerage system. 

The proper object of house-drains is to carry away from 
the premises all waste water, liquid refuse, and fecal matter ; 
and, while arranged to perform this service effectually, they 
should also be so arranged that no sewer-gases can by any 
possibility be conveyed into houses. To do this, it is not 
enough to place water-traps at the various inlets of the house- 
drain, nor even to make the addition of a trap in the drain 
itself. The compression of the air in the drain, which may 
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oftea ariso from many causes, will blow iihrough any prac^ 
ticable traps at the inlets throughout the house ; and the 
vacuum which has a tendency to form every time a large 
amount of water is thrown into the lower part of a house- 
drain makes a suction upon every trap that is above it. In 
this way the water is often drawn out of such traps ; and, 
until they are again filled with water, a communication is 
opened for the passage of foul air into the rooms. Any 
imperfections at the joints of the drain will also allow such 
communication. There may be a dangerous amount of 
sewer-air in the house without its presence being suspected, 
as, in its worst forms, it is not necessarily of strong odor, 
nor in any way of a character to force itself on our atten- 
tion. To prevent these evils, there should be systematic pro- 
vision for constant ventilation in the drains, of such a char- 
acter that the tendency would be rather for a draught from 
the house into the drains than from the drains into the house. 
The first requirement is to shut off, as far as possible, all 
communication for air from the public sewer to the house- 
drain ; so that whatever the mismanagement of the sewers, 
either in constxuction or cleansing, the householder may be 
reasonably protected. For this purpose, our rules require all 
persons to place an effectual trap in the line of drain just 
before it leaves the premises. For an illustration of house 
drainage, see Plate 14. At the extreme left, the trap 
above referred to is represented : just back of it, connection 
is made with a down spout, which furnishes free communicar 
tion for outer air to the drain, except when the spout is car- 
rying rain-water. From the highest part of the soil-pipe 
within the premises a pipe of the full size is carried to a 
point above the roof of the buHding, making another open 
communication with the outer air. These two pipes, with 
the drain, form a siphon ; and, under all ordinary circmn- 
stances, there will be a constant flow of air down the cooler 
leg, and ^p the warmer leg, keeping up a circulation of con- 
siderable value. Now, if the compression of air in the public 
sewer blows through the lower trap in the drain, the sewer- 
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air has a free escape to the outer air without causing an 
injurious pressure on the traps of the various inlets to the 
drain ; and a sudden rush of water poured into the lower 
part of the drain^is followed up by the outer air through one 
leg of the siphon, so that no vacuum can be formed sufficient 
to suck the water from the inlet traps. In the case of heavy 
rain, when the down spout is filled with water, no injury is 
done ; but only a cessation occurs, for the time, of the flow 
of outer air through the siphon. 

Private drains are often obstructed by carelessness, on the 
part of those using them, in admitting substances which they 
were not intended to receive. Sand, shavings, sticks, coal, 
bones, garbage, bottles, spoons, knives, forks, apples,* pota- 
toes, hay, shirts, towels, stockings, floor-cloths, broken 
crockery, &c., are among the substances that liave been 
found in them. 

Perhaps the most common and the most certain cause of 
obstruction to house-drains arises from grease, which, though 
fluid when it is hot, soon cools in the drains, and gradually, 
but certainly, closes them up. I have known drains from 
thirty to fifty feet in length closed nearly the whole distance 
from this cause. The amount which will collect from the 
waste of a single family is surprising to those who are not 
familiar with the subject. It ordinarily causes much more 
expense and inconvenience to allow this substance to run 
into the drain than to catch it in a grease-trap, from which it 
can be conveniently removed. An illustration of a trap for 
tlus purpose is given on Plate 15 ; and its proper position 
under a sink may be seen in Plate 14. The joint between 
the body and the cover may be well sealed by rolling up a 
rope of clay, about three-quarters of an inch in diameter, 
with a string through the middle, for convenience of han- 
dling, and laying it in the groove, when the cover will com- 
press it so as to make a tight joint, that can be conveniently 
broken when necessary. I have sometimes had these grease- 
traps made with the top of the inlet-pipe level with the 
bottom of the outlet-pipe ; in which case I suppose they will 

6 
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bear longer neglect than when made as shown in this illxi&- 
tration. If such a thing is desired, the waste-pipe can be 
carried through the inlet, and dropped to the required level. 

Vitrified and glazed stoneware pipes six inches in diame- 
ter are believed to be best for ordinary house-drains ; lead 
or iron pipes four inches in diameter are suitable for soil- 
pipes ; lead pipes two inches in diameter for sinks, if the 
distance to the grease^rap is short ; and leaa pipes one inch 
in diameter for bowls, bath-tubs, and other fixtures dis- 
charging comparatively clean water. 

It is well to have one or more openings, covered with a 
cap, easQy removable, at pointe in the drain, - as shown at 
the catch-basin on Plate 14, — so that a strong wire or flexi- 
ble rod may be run into the drain to remove any obstruction 
that may occur. The use of a catch-basin in house-drainage 
is very rarely necessary, and should be avoided when prac- 
ticable. 

The established " Rules for laying Drains" axe given in the 
Appendix. Persons are required to lay their private drains 
between the curbstone and the public sewer at the grade 
which will give the lowest allowable drainage to their es- 
tates, whether they wish to avail of such drainage immedi- 
ately or not. The object of this is to prevent the tearing- 
up of the street-surface to relay the drains when such deep 
drainage becomes necessary. 

The materials and workmanship for house-drainage should 
be of the best possible character. Care should be taken to 
provide. against the iU effects of expansion and contraction, 
and against damage by settling of walls. The joints should be 
air and water tight : those in the stoneware pipes may be 
made of good cement-mortar ; and, if a gasket is not used, 
great care should be taken to swab out the interior of the 
pipe, and leave all clean as the work progresses. 

Although house-drains are laid at the expense of the own- 
ers of tlie premises to be drained, the •' Rules " require the 
work to be done under the permission and supervision of the 
Water Commissioners, and under the immediate inspection 
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of their engineer of private drains ; also that it shall be 
done by a licensed drain-layer, under bond to do faithful 
work. These restrictions have been proved by experience, 
in many cities, to be necessary to secure housekeepers from 
the great annoyance to which they would otherwise be fre- 
quently subjected from imperfect arrangement or unfaithful 
execution. 

The experience in Chicago is thus expressed in a report 
by Mr. Chesbrough : ** As the usefulness of the sewers de- 
pends so much upon the faithfulness with which house-drains 
are laid, past experience shows that this work ought never 
to be put into the hands of unfaithful or irresponsible per- 
sons. In some cases, not only individuals have suffered 
much annoyance, as well as loss, but the sewers have had to 
be cleansed at an otherwise needless expense. Probably no 
system better than licensing competent and &ithful persons 
can be devised : but great caution should be used in granting 
the licenses ; for the fact of unfaithfulness is not likely to be 
known, in many cases, till its consequences appear, which 
may not be for a year or two after the work is done, and the 
doer out of the city." 

During construction, sand, gravel, and other materials, are 
likely to be washed into the sewers, and are sometimes car-^ 
ried long distances by the action of the water ; even, at times, 
into other sewers previously constructed. These obstruc- 
tions, if on contract-work, are removed at the expense of the 
contractor, who is responsible for the good condition of his 
*work six months after completion. 

In some cases, sewers, which could at present have no 
outlet except thi-ough old drains laid at a higher grade, 
have been ordered by the city government; and, where 
great necessity seemed to exist, they have been constructed. 
In these cases, wells or chimneys have been built at the 
lower end of the sewer, through which the flow must rise to 
find an outlet. Considerable attention is required to keep 
these sewers free from deposit; but no great trouble has 
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occurred except on the Transit-street sewer, at Brook Street. 
Here the lift is about six feet ; and the lower end became, on 
account of an open joint caused by a displaced pipe, entirely 
stopped by sand and other material. The sewer was opened, 
cleaned, and in some parts relaid, at the contractor's expense. 
These sewers will soon have suitable outlets by the • con- 
structibn of other sewers, which have jflready been ordered ; 
when the need of special attention will cease. 

The works cannot, in the nature of things, be entirely free 
from defects, either in the plans or the execution. 

No engineer or inspector is recommended for appointment, 
unless, after careful inquiry, he is believed to be strictly 
honest, and to have sufficient skill ; and every person who has 
not proved himself well suited to his position has beeD 
removed. 

If, as the work goes on, the best men are retained, and the 
others relieved, it may fairly be expected that the imperfec- 
tions will be reduced to a minimum. " 

The work is, on the whole, better than I have ever before 
seen executed for a similar purpose. 

I think the city is very fortimate in having a corps of men 
in the subordinate offices who have so skilfully and faith- 
fully performed their duties. 

Respectfully submitted. 

J. H:e;bbebt Shedd, 

Ghi^ JESngineeTm 
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APPLICATION FOR PRIVATE DRAINS. 

The foUowing Rides^ and Form of Application mid AgreemenJty 
were adopted by tJie Board of Aldermen May 12, 1878. 

1. Applications for permits to connect with any sewer which has 
been constracted, or which is in process of construction, by a 
Committee appointed by the Board of Aldermen, must be made in 
writing to the Water Commissioners by the owners of the proper- 
ty to be drained, or by their duly anthorized attorneys, and must 
be accompanied by a clear description of the premises to be drained, 
and of the drains required, and also by certain agreements, all as 
provided in the printed form of application issued by said Com- 
missioners. 

2. No one but a drain-layer duly licensed by the Water Commis- 
sioners will be allowed to make connections with the public sewers 
named in tl\e above section, n<Hr lay any drains in connection there- 
with. 

8. At least twenty-four hours' notice must be given at the office 
of said Commissioners before ^ny street or public way can be 
opened for the purpose of laying a private drain. 

4. No drain-pipe can be extended from work previously done 
and accepted, or new connections of any kind be made with such 
work, unless previous notice of at least twenty-four hours is given 
to the Engineer in charge of private drains. 

5. No work of laying drains can be commenced or continued 
unless the permit is on the ground, in the hands of the drain-layer, 
or some one employed by him. 

BULES FOB LATING DBAINS. 

1. In opening any street or public way, all materials for paving 
or ballasting must be removed with the least possible injury or 
loss of the same, and, together with the excavated material from 
the trenches, must be placed where they will cause the least practi- 
cable inconvenience to the public. As little as possible of the 
trench must be dug until the junction-piece into the sewer is found, 
unless it is first determined to make a new opening into the sewer. 

2. Whenever the sides of the trenches will not stand perpendicu- 
lar, sheeting and braces must be used to prevent caving. 
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3. No pipes or otiier materials for the drains can be used till 
they have been examined and approved by the Chief Engineer oi 
by one of his Assistants, or by a duly-authorized Inspector. 

4. The least inclination that can be allowed for water-closet, 
kitchen, and all other drains of not over six inches diameter, liable 
to receive solid substances, is one-half an inch in two feet ; and for 
cellar or other drains, to receive water only, one-quarter of an inch 
in two feet. All drains to be laid at n grade of not over one-half 
an inch in two feet, between the sewers and the sidewalks. 

5. The ends of all pipes not to be immediately connected with 
water-closets, ^inks, down-spouts, or catch-basins, are to be se- 
curely guarded against the introduction of sand or earth by brick 
and cement, or other water-tight and imperishable materials. 

6. All pipes that must be left open to drain cellars, areas, 
yards, or gardens, must be connected with suitable catch-basins of 
brick, the bottoms of which must not be less than two and a half 
feet below the bottom of the outlet pipe, the diameter not less than 
three feet, and the form and construction of which are to be pre- 
scribed by the officers named in the third rule. When meat-pack- 
ing-houses, slaughter-houses, lard-rendering establishments, hotels, 
or Eating-houses, are connected with the sewers, the dimensions of 
the catch-basins will be required to be of a large size, according to 
the circumstances of the case. When the end of the drain-pipe is 
connected with a temporary wooden catch-basin for draining foun- 
dations during the erection of buildings, the drain-layer will be 
held responsible that no dirt or sand is carried into the drain or 
sewer from such temporary catch-basin. 

7. No private catch-basin can be built in the public street, bat 
must be placed inside of the line of the lot to be drained, except 
when the sidewalks are excavated, and used as cellars. 

8. No privy-vaults can be connected with the sewers except 
through an intervening catch-basin ; and the discharge-pipe of the 
vault must be high enough above its bottom to effectually prevent 
any tM^ ^^^ ^^ liquid contents of the vault from passing into the 
drain. 

9. The inside of every drain, after it is laid, must be left smooth 
and perfectly clean throughout its entire length. 

10. In case it shall be necessary to connect a drain-pii>e with a 
public sewer where no junction is left in snch sewer, the now con- 
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nection with such sewer can only be made either by one of the em- 
ployes of the Commissioners, or when an officer named in role 
third is present to see the whole of the work done. 

11. Whenever it is necessary to disturb a drain in actual use, it 
must in no case be obstructed without the special direction of one 
of the officers named in rule third. No pipe-drain can be laid 
above the bottom of a wooden drain, whether in actual use or not, 
unless the pipe is made to rest either on brick or stone, or other 
suitable support. In no case will drain-pipes be allowed to rest on 
"wood or other perishable material. 

12. The back-fiUing over drains, after they are laid, must be 
puddled, and, together with the replacing of ballast and paving, 
must be done within forty-eight hours after the completion of that 
part of the drain lying within the public way, and done so as to 
make them at least as good as they were before they were dis- 
turbed, and to the satisfaction of the Commissioners and their En- 
gineer ; and the owner will be held responsible for any subsequent 
settlement of the ground. AU water and gas pipes must be pro- 
tected from injury or settling to the satisfaction of the Engineer. 

13. Every drain-layer must enclose any opening wliich he may 
make in the public streets or ways, with sufficient barriers ; and 
must maintain red lights at the same at night ; and must take all 
other necessary precautions to guard the public effectually against 
all accidents, from the beginning to the end of the work ; and can 
only lay drains on condition that he shall use every precaution 
against accidents to persons, horses, vehicles, or property of any 
kind. 

14. In case a water or gas pipe should come in the way of a 
drain, the question of passing over or under the water or gas pipe, 
or of raising or lowering it, must be determined by one of the of- 
ficers named in rule third. In no case can the drain-layer be 
allowed to decide the question himself. 

15. No exhaust from steam-engines can be connected with the 
private or public drains, and no blow-off from steam-boilers can be 
so connected, without special permission firom the Commissioners 
or their Engineer. 

16. Such information as the Commissioners have with regard to 
the positions of junctions will be furnished to drain-layers, but at 
their risk as to the accuracy of the same. 
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17. When any change of direction is made in the pipe, either in 
a horizontal or vertical direction, curves must be used. No pipe 
can be clipped in any case. 

18. All persons are required to place an effectual trap in the line 
of drain ju^t before it leaves the premises, and to make an open 
connection with a down-spout back of the trap ; also to make an 
open connection with the highest part of the soil-pipe within the 
premises, through a large pipe or flue, to a point above the roof of 
the building. 

19. Every person violating any of the provisions of the forego- 
ing rules shall pay a fine of not less than twenty nor more than 
fifty dollars. 
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PBIVATE DBAINS. 

Pbovidkncb, 187 

T6 the Water Commissioners:— 

The undersigned appl for permission to lay House 

Drain from premises No Street, side, 

feet from ^ Street, having a front of. 

feet, and an area of feet, owned by for 

the purpose of draining 

Water Closets, 

Sinks, 



and to connect the same with the public sewer in 

Street ; and, in consideration that permission shaU be granted. 

to connect said estate with said sewer, the undersigned hereby 
agree to execute ihe work on such drain and its appurtenances in 
strict conformity to the laws and ordinances relating thereto, and 
to the rules and regulations of the Water Commissioners, and un- 
der the directions of their Engineer. And the undersigned fru*ther 
agree that no claim for damages which may be occasioned to such 
estate, or any property thereon, in any manner, by the construc- 
tion, use, or existence of such drain or connection, shall be made 
against the city. And the undersigned further agree that if, from 
any cause, the Commissioners deem it necessary to do any work in 
making such connection, or in restoring the street to a proper con- 
dition, they shall have the right so to do ; and the cost of any such 
work, done under the direction of said Commissioners, and certi- 
fied by them, shall be paid by on demand, and shall be 

a lien upon said estate, and, if not paid within ten days after 
demand, may be added with interest to the city taxes upon said 
estate, and collected as other city taxes are collected. 



Fermit No 

OmCB OF THE WATEB GOMMI8SIONBB8, 

Peovtoence, 187 

The Water Commissioners hereby authorize 

to execute the above work on the conditions above specified. 
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DHAIN-LAYER'S RETUBN. 

PermU No. 

For. , House Drain, from premises No. 

Street, side 

feet from Street, owned by. 

for the purpose of draining 

Water Closets, _ 

Sinks, ^ 



The drain connects with the public sewer in 

Street, feet of the manhole, and is 

...! feet in length. 

I hereby certify that the above connection was properly made by 

me, on the day of 187 , without opening, 

or in any way injuring, the main sewer ; that said drain was laid to 
a true and proper grade, and constructed of sound and substantial 
pipe, with joints properly cemented and tight, and connected with 
traps and catch-basins properly constructed ; and that the whole 
was left clean and in good condition, all in strict conformity with 
the rules of the Board of Aldermen. 



Draiti-Udyer. 

I hereby certify that the above work was inspected by me, and 
that it was properly done. A diagram of the same, made by me, is 
in Note-Book No. p. 



Eiigineer of Private Draint. 
l^BormEaom, 187 • 
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CITY OP PBOVIDENCE. 



RESOLUTION OF THE CITY COUNCIL. 



Ko. 801. — RBsoLunoir xifPOWERiNO ths Water CoHMissioinsBS to 
ALLOW CojsnsKcraoixs with the Sewebs by otuebs than AsimEBS. 

(Approved Nov. 10, 1873.) 

Resolved^ That the Water Commissioners be and they are hereby 
authorized to allow connections to be made with sewers which have 
been constmcted, or which may hereafter be constracted, under 
the direction of committees appointed by the Board of Aldermen, 
or by the Water Commissioners, by persons whose estates do not 
abut on the street in which such sewer is laid, on such terms as 
said Water Commissioners may proscribe. 



CITY OF PROVIDENCE. 



BOARD OF ALDERMEN. 



BuLEs AND Regulations belative to thbowing Refuse Maiteb 

INTO THE StBEET-OpENINOS TO SeWEIIS. 

(Passed Oct 33, 1873.) 

1. No person shall at any time place or deposit in any street- 
opening to any sewer any animal or vegetable matter whatever, 
solid or liquid, or any other filthy substance. 

2. Any person violating any of the provisions of the foregoing 
role and regulation shall pay a fine of not less than ten nor more 
than twenty dollars for each offence. 
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Extract from Chapter 818 of the Acta and Resolves of the Oen^ 
eral Assembly of the State of Rhode Island and Providence Plan- 
tationsj Jwmuury Session^ 1878. 

Section 8. — The said city ooancil may, by ordinance, confer 
upon said Board all the authority conferred upon and given to said 
city by chapters 640 and 784 of the statutes ; also all the powers 
now by law vested in surveyors of highways or highway commis- 
sioners ; also the power to make all assessments authorized to be 
made under the provisions of chapters 807 and 981 of the stat- 
utes, and of this Act, for the payment of the cost of the con- 
struction of sewers already built, or which may be hereafter built, 
under the provisions of said chapter or thi^ Act. 

Sect. 4. — All such assessments shall be made upon all estates 
abutting upon that portion of any street or highwa}- in which any 
sewer has been or may be constructed, under the provisions of 
said chapters and of this Act, at the rate of sixty cents for each 
front foot of such estates upon such street or highway, and one 
cent for each square foot of such estates between such street or 
highway, and a line not exceeding one hundred and fifty feet dis- 
tant from and parallel with the line of such street or highway ; 
provided, however, that, where any estate is situated between two 
streets or highways, the area upon which such assessment of one 
cent per square fpot is made shall not extend to more than one- 
half the distance between such streets or highways ; and provided 
also, that where any estate is situated at the corner of two streets 
or highways, or otherwise so situated as to be assessed for the 
expense of making a sewer in one of such streets or highways, 
that portion of such estate assessed for a sewer in one of such 
streets or highways shall not be liable to be assessed upon its 
area for the cost of constructing a sewer in the other of such 
streets or highways, but only for its frontage upon such street. 

Sect. 5. — ^When any such assessment shall be made upon any 
land for the expense of constructing any such sewer, the owner of 
the land so assessed shall have the right to connect such land with 
such sewer under such general rules and r^ulations as said Board 
of public works shall prescribe, upon executing to said city a 
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release of all damages which may at any time happen to such 
estate in any way resulting firom such connection. 

Sect. 6. — All assessments made under the authority of this Act 
shall be a lien upon the estates upon which they are made, for one 
year from the date upon which they are certified by said Board to 
the city treasury for collection ; and shall be collected as the ordi- 
naiy taxes of the city are collected. 
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CITY OF PROVIDENCE. 



AN ORDINANCE CONFERRING CERTAIN POWERS 
UPON THE WATER COMMISSIONERS, 



(Approved July 3, 1873.) 
It IB ORDAINED BY THE CiTY COXTKCIL OF THE CUT OF PBOYIBEKOX A8 

follows: — 

Section 1. — The water commissioners, until an election shall 
be made of the board of public works, shall have, subject to the 
control of the city council, the general charge and management 
of the construction, reparation, and maintenance of all common 
sewers and drains, whether laid in public streets or through pri- 
vate property. 

Sect. 2. — AU the authority given to the city, under the pro- 
visions of chapters 807, 931, and 813 of the statutes, to make 
assessments for the payment of the cost of the construction of 
sewers already built, or which may be hereafter built, under the 
provisions of said chapters, or either of them, is hereby confeired 
upon the water commissioners, who shall exercise such authority 
until an election of a board of public works shall be made. 



The plates are reproduced and printed by the Heliotype process^ Jram our 
dramngs, by Messrs. James R. Osgood & Co. of Boston. They will tm- 
doubtedly excite much interest as specimens of this new process for rqtrodueing 
Ulustradons, 
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REPORT. 



Office of the Water Commissioners, ] 



Providence, February 28th, 1874 
To the Honorable the City Council: 



The undersigned, Water Commissioners, respectfully pre- 
sent their third report on Sewers : 

In their second report on Sewers, January 1, 1874, the Com- 
missioners gave a list of Sewers, ordered by the Honorable the 
Board of Aldermen, to be constructed by Committees consti- 
tuted by said Board, under the provisions of Chapter 807 of 
the Revised Statutes, upon which no rep6rt had been made by 
said Committees. Reports in detail have since been made to 
the Board of the construction of the following Sewers : 

From AtwelVs avenue^ through Bourn street^ Broadway^ Carpen- 
ter^ Jackson^ High^ Chestnut and Elm streets to the river ; cost 
$85,956.45. 

Pearl street^ from Broad street to Mumford street ; cost $45,- 
081.93. 

Williams street^ from East street^ through Governor , Bower and 
Ives streets, and land of Union Oil Co., to the river; cost $21,- 
356.04. 

North Main street^ from foot of Constitution Hill to Olney 
street; cost $7,706.89. 

Hospital street, from a Point near Lake street to Langley street, 
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and through Langley street and Eddy street to Manchester street ; 
cost $7,480.10. 

Benevolent street, from Cooke street to Oovemor street, and in 
Governor street to Williams street ; cost $5,891.92. 

In Weyhosset and Westminster streets, from the summit near 
the Arcade to the river ; cost $5,608.28. 

The following Sewer has been completed, but no report has 
yet been made : 

Dorrance street, from Westminster street to the river. 

By a resolution of the City Council, approved January 15, 
1874, so much of resolution 596 as requests the Board of Al- 
dermen to cause a Sewer to be constructed in Weybosset street, 
from the summit near the Arcade to Dorrance street, and in 
Westminster street, from Dorrance street to Exchange street, 
was repealed, and by another resolution, approved the same 
day, the Water Commissioners were directed to cause the same 
to be constructed. 

The following Sewers ordered by the City Council to be 
constructed under the direction of the Water Commissioners, 
in accordance with the provisions of chapter 818 of the 
statutes, are in a state of progress, as follows : 

Gooke street, from a point near Young Orchard avenu$ to Power 
street, and through Powei<>^street to Ives street, one catch-basin, 
with connection, remains to be built. 

Ives street, from Pitrnan street to Bower street, 8 catch basins, 
with connections, to be built 

Power street, from Brown street to Benefit street, a distance of 
of 140 feet, has been constructed. 

The following Sewers have also been ordered by the City 
Council : 

Ahom street, from Washington street to Westminster street ; not 
commenced. Waiting for the new sewer which has been 
ordered to be constructed in Westminster street for an outlet. 

Benefit and Wickenden streets, from Williams street to Brook 
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street^ not commenced. Waiting for the construction of Brook 
street sewer. 

Westminster street^ from Jackson street to Dorrance street^ 
not commenced. Waiting for spring weather. 

Thayer street^ from Bowen street to AngeU street^ and through 
AngeU and Brook streets to the river ; not commenced. Waiting 
for the completion of the grading of Brook street 

Broadway^ from Almy street to Jackson street ; not com- 
menced. Waiting for spring weather. 

Power street^ from Benefit street to South Main street ; not com- 
menced. Waiting for the opening of spring. 

The following Sewers were ordered by the City Council, 

26th Febrnary, instant: 

HichmrOnd street^ from Broad street to Pine street 
Pitman street^ from Ives street to Qano street 
Broad street^ from Stewart street to Chestnut street 
Oongdon street^ from Bowen street to Angdl street 
Prospect street^ from Jenckes to Meeting streets and through 

Meeting to Thayer street 

The accounts in relation to the following completed Sewers 
are not yet in readiness for a statement of cost : 
Clifford street, from Plane street to Chestnut street. 
Meeting street^ from Prospect street to Oongdon street 
High street, from Battey street to Westminster street 
Elm street, from Plane street to Chestnut street 
George street, from Cooke street to Governor street, thence in 
Oovemor street to Benevolent street 
Bassett street, from Mm street to Chestnut street 
Burros lane, from the head of the lane to North Main street 
Chestnut street, from Elm street to Point street 
John street, from East street to Governor street 
Young Orchard avenue^ from Cooke street to Governor street 

Two Drain Layer's licenses have been issued during the last 
two months, as follows : 

Michael Connelly, Solomon Thornton. 

The total number of such licenses issued to date is 2i. 
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A schedule of Sewer bills, approved bj the Water Commis- 
sioners, from January 1, 1874, to February 28, 1874, inclusive; 
a trial balance of the Water Commissioners* Ledger, Sewer 
Department, February 28, 1874, inclusive ; a trial balance of 
the Ledger of the Committees appointed by the Board of 
Aldermen to build certain sewers, February 28, 1874, in- 
clusive ; and a schedule of receipts by the Water Commis- 
sioners, Sewer Department, and paid to the City Treasurer, 
from January 1, 1874, to February 28, 1874, inclusive : are 
hereunto appended and made parts of this report. 

Joseph J. Cooke, ^ Water 

Chas. E, Carpenteb, > /> 
William Corliss, 1 
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SGHEDXJIiE OP BILLS APPROVED BY THE WATER COMMISSION- 
ERS, SEWER DEPARTMENT, FROM JANUARY 1, 1874, TO FEB- 
RUARY 28, 1874, INCLUSIVE. 



257 Alfred Mundell, on account of constructing sewer in High 

street, from Battey to Westminster street, - - $1,329 17 

268 H. B. Leach & Sons, on account of constructing sewer in 

George and Governor streets, - - - 197 59 

259 H. B. Leach & Sons, on account of constructing sewer in 

Cooke and Power streets, ... 727 49 

260 Charles H. Pierce, paid by him for labor cleaning catch-basins, &c. ,320 00 

261 Charles H. Pierce, paid by him for labor on sewers, &o., 

262 Charles H. Pierce, paid by him for sundries, 

263 Alfred Mundell, paving around manholes, raising gutters, 

&c., sewer in High street, ... 

264 Alfred Mundell, tools, &c., 

265 Not used. 

266 G. Walter Smith, cutting catch-basin stones, 

267 William H. Miller & Co., repairing tools, &c., 

268 Grant Brothers, repairing tools, &c., ... 

269 Henry W. Ellis, repairing tools, &c., .... 

270 Thomas M. S. Williams, repairing pump, 

271 Thomas M. S. Williams, galvanized iron pump, &c., 

272 John Mason, sewer model, &c., 

273 James Moran, oil. candles, &c., 

274 Providence and New York Steamship Co., freight of sewer pipe, 

275 George W. Hall & Co., cement, ... 

276 Hopkins & Pomroy, cement, carting bricks, &c., 

277 William S. Brlggs, horse hire by engineers, 

278 Hammond Angell & Co., printing, ... 

279 William Nelson, Jr., sewer pipes, - - - 

280 Stephen Knobb, carting catch-basin stones, 

281 George W. Smith, cutting curb, &c., 

282 Allen Aldrich, horse hire, &c., . . . 

283 Charles F. Pope, powder and fuse, 

284 William H. Fenner & Co., sauce pans, - 

285 R. EL Randolph, horse hire, &c., . - - 

286 Henry L. Ripley, salary as engineer, private drains, 

287 George Bowers, salary as inspector of catch-basin stones, - 

288 Duty J. Greene, salary as inspector on sewer on High street, 

289 Foster 8. Dennis, Jr., salary as inspector on sewer in Young 

Orchard avenue, . . . . 

290 Joseph P. Healy, salary as inspector on sewer in High street, 

291 William Whittaker, salary as inspector on sewer in Fountain 

and Cove streets, .... 

292 William Whittaker, examining sewers, &c., 

293 Frank U. Carter, testing cement, 

294 Albert E. Fuller, time-keeper, . . . 

295 AUen Aldrich, salary as superintendent of cleaning and 

repairs, . - . - - 

Amount carried forward - - - $5,622 01 



735 77 


26 33 


32 93 


78 13 


83 60 


20 02 


31 92 


83 56 


6 50 


15 75 


20 07 


7 39 


56 36 


70 00 


109 80 


72 00 


141 72 


rJ6 00 


147 14 


950 


19 10 


604 


480 


11 00 


100 00 


108 00 


108 00 


52 00 


20 00 


21 29 


21 29 


60 75 


66 00 


85 00 
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Amount bronght forward, ... $5,522 01 

296 George W. Mitcbell, salary as assistant superintendent of 

cleaning and repairs, - - - - 117 00 

297 N. Webber, rubber boots, - - - - 6 00 

298 AlbertDailey& Co., lumber, - - - 71 02 

299 James Phillips & Co., pipe, nipples, couplings, labor, &c., 9 47 

300 A. 0. Buchanan, carting tools, - - - 3 50 

301 Standard Broom Co., paper bags, - - - 4 00 

302 Peck & Salisbury, coal, > - - - 4 5I> 

303 George Campbell, repairing tools, - - - 12 15 

304 Pbenix Iron Foundry, tools, - - - 4 25 

305 Atwater & Dennis, tools, - - - - 8 70 

306 William Elsbree, labor, &c, on sewers, - . 83 09 

307 A. C. Eddy & Studleys, rubber boots, &c., - • 109 00 
306 Dexter Gk)rton & Co., shed for storing materials, &c., - 143 62 

309 Barker, Whitaker& Co., tools, &c., - < - 860 80 

310 George Bowers, salary as inspector of catch-basin stones, - 24 00 

311 George W. Mitchell, salary as assistant superintendent of 

cleaning and repairs, - - - - 67 SO 

312 Duty J. Greene, work on engine, tools, &c., - - 36 00 

313 G. B. St W. F. In man, labor, (charged to H. B. Leach & 

Sons,) - - - - - 6 25 

314 Charles H. Pierce, paid by him for labor on sewers, - 315 8S 
310 H. G. Macomber, additional work on sewers, - • 153 86 

316 Alfred Mundell, oh account of constructing sewer in High 

street, from Battey to Westminster streets, - - 366 89 

317 Albert E. Fuller, time keeper, - - . g 00 

318 William Whitaker, salary as inspector on Sewer in Ives 

street, &c., - - - - - 41 94 

319 Thomas B. Belcher, salary as inspector of catch-basin stones, 32 26 

320 Charles H. Pierce, paid by him for labor cleaning sewers, &o., 119 23 

321 Stephen Knobb, carting catch-basin stones, - - 90 84 

322 William S. Briggs, horse hire by engineers, - - 9 OO 

323 William H. Fenner & Co., iron buckets, &c., - - u 74 

324 George W. Smith, cutting catch-basin stones, (charged to 0. 

C. Campbell, $4.75,) - - - - 9 60 

326 Allen Aldrich, paid by him for sundries, - . g 66 

326 French, Mackenzie & Co., tools, - - . 9 07 

327 A Carpenter, manhole frames, covers and catch-basin traps, 309 96 

328 Allen Aldrich, salary as superintendent of cleaning and re- 

pairs, - - - - - 86 00 

329 Henry L. Bipley, alary as engineer, private drains, - 100 00 

330 Allen Fire Department Supply Co., hose, couplings, etc., - 21 69 

331 Hopkins & Pomroy, stones, - - - 13 71 

332 Stanton Clark, agent, catch- basin stones, - - 344 00 

333 M. D. Copeland, coal, teaming, &c., - - . 8 00 
834 G. & C. P. Hutchins, lanterns, oil, &c., - . 60 30 

335 Rhode Island Concrete Co., concreting around catch-basins, 10 60 

336 Charles H. Pierce, paying laborers, &c., • - 103 27 

$9,382 25 
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TRIAL BALANCE OP WATER COMBnSSIONERS' LEDGER, SEWER DEPART- 
MENT, FEBRUARY S8,^ 1874. 

Db 

Books, stationery, etc., $89 60 

Catch-basin traps, 66 85 

Manhole frames snd covers, 808 68 

Catch-basin stones, . 650 78 

Sewer iripes, rings, covers, Ac, . 6,990 98 

Bricks, . 198 00 

Sheet piling, 966 78 

Shed for storing materials, 1S4 81 

Superintendence of cleaning and repairs, . 606 17 

Cleaning and repairing old sewers, 2,666 3d 

Repairing new sewers, . 173 41 

Cleaning catch-basins and sewers, . 8,705 60 • 

Inspection of connections, . 1^288 86 

Infq;>ection of catch-basin stones, S84 S6 

Testing cement, . . 771 96 

Sundries, ..... SI 8S 

Printing, 118 84 

Tools, ..... 4,11868 

Centres, forms, templets, &c., 66 68 

City Treasurer, 888 83 

Sewer In Toung Orchard Avenne, from Cooke to Goyemor 

street, 696 08 

Meeting street, from Prospect to Congdon street, 1,885 88 

IveB street, from Pitman to Bower street, 18,041 85 

Clifford street, from Plane to Chestnnt street, 8,481 56 

Elm street, from Plane to Chestnut street, . 4,079 65 

John street, from East to Governor street, 560 86 

Bassett street, from Chestnut to Elm street, 8,640 07 

George and Governor streets, 1,688 08 

Burr*s lane, 847 73 

Chestnut street, from Elm to Point street, 1,710 11 

Cooke snd Power streets, '. 8,985 76 

Highstreet, from BatteytOfWestminster street, 6,74169 

Power street, from Brown to Benefit street, 890 81 

Additional catch-basins, 151 59 

Additional work on sewers, . • 889 85 

Providence Gas Co., .... 10 00 

Thomas Pearson, . 8 00 

Calvin C. Campbell, 7 60 

Bn^eering Department, for horse hire, 899 00 

*' " books, stationery, &c , 18 74 

Enginewlng Department, for sundries, 46 85 

" " '* printing, 55 68 

" *' " advertising, 80 00 

" labor, 180 77 

instrumoits 6 89 
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$60,806 46 
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H. B. Leach & Sons, for Tonog Orchard aTenae, 
** " • " George and Goremor streets, 

*' " ** Cooke and Power Btreeto, 

Francis McGrath, for Clifford street, ftom Plane to Chest- 
nut street, .... 
Francis McGnth, for Blm street, from Plane to Chestnut 
street, .... 
Alfred Mnndell, for High street, from Battey to Westmin- 
ster street, .... 
Approved bills, .... 

$e0,806 48 



25 00 


97 60 


180 85 


104 63 


161 40 


897 87 


50,840 21 
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TBIAL BALANCE OF LEDGBB, COMMyTTEE S APP OINTED BY THE BOABD OP 
ALDEBMSN TO CONSTBUCT CEBTAIN SEWEBS, FEBBUABT 88, 1874. 

Db. 



Sewer pipei, lings, ooyen, Ac., 


$7,018 47 


Manbole fhunes and coTen, 


8,987 80 


CBtch-baain ooTen, . . . . 


904 46 


Hinge traps, . . . , 


668 18 


Coping and gutter stones, 


4,666 60 


Bricks, .... 


4,961 68 


Iron rods, . . . . . 


17 66 


Wedge bricks. 


4,189 81 


Iron sewer connections, . 


6886 


Invert blocks. 


4,817 60 


Stones from Dorranoe street sewer, . 


616 94 


Slieet piling, . . • . . 


80660 




180 88 


Tools, . . . . . 


46 86 


Sundries, . 


187 07 


Dorrance street, from Westminster to Broad street, ^., 


10,878 16 


Dommce street, from Westminster street to the river. 


18,084 68 


Thomas Pearson, for Dorrance street, from Westminster 




street to the river. 


16,790 86 


Inspection of cement, 


89 68 


Inspection of connections, 


988 88 


City Treasurer, . , . . 


175 81 


W. A. Bordick, Agent, . . . « 


708 00 


Calvin C. Campbell, . . . . 


686 58 


Bobert Blair, . . . . . 


813 00 


Approved bills, . . . . 


801,843 84 
$874,796 11 



Cb. 



Lobdell A Newman Brothers, for Weybosset and West- 
minster streets, $185 80 

WUlIam Cochran, for Hospital, Langley and Eddy streets, 876 00 

" *' " Bichmond and Clifford streets, 196 86 

Cochran A Caasidy, for Olive and Prospect streets, 67 60 

Thomas Newman, for Pearl Btreet,f rom %oad to Mnmf ord 

street, 1,M1 61 

Thomas Pearson, for Intercepting sewer in Jackson and 

other streets, .... 8,859 45 

Alfred Mandell, for Williams, Qovemor, Bower and Ives 

Blieets, '^6 W 

Alfred Mundell, for Benevolent and Governor streeU, . 178 76 

H. B. Leach A Sons, for North Main street, from Olney 

street to foot of Constitation Hill, 810 00 

Approved bills, .... 868,664 T6 



$874,796 U 



1 
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BBCKIVED BY THB WATER OOMMISSIONBBS, 8BWBR DBPASTHENT, FROM 

JANUARY 1, 1874, TO FEBRUARY, », 1874, INCLUSIVB, AND PAID TO 

THE CITY TREASURER. 

1874 

January 17. Of Oochnii A Caaaldj, for labor and mateiiala, $177 M 

17. Of WnUam Oochran, for labor and matarialu, 8 16 

98. Of Oochran A Caaaldj, labor, 1 96 

$181 84 
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REPORT. 



Officb op the Board of Watbb Commissioners, 1 

Providence, June 1st, 1874. ) 

To the Honorable the City Council: 

The Board of Water Commissioners, elected February 27, 
187-t, respectfully present their first report on Sewera 

The only sewer remaining to be reported upon to the Hono- 
rable Board, of Aldermen by the Committee appointed by 
them to cause certain sewers to be constructed, under the pro- 
visions of Chapter 807, of the Public Laws, is that in Dor^ 
ranee street from Westminster Street to the river. 

No settlement has been made with the contractor for build- 
ing this sewer, as a suit for a considerable sum has been 
brought against the city for damage caused by his obstructing 
a lateral sewer. 

The following sewers have been ordered by the City Coun- 
cil to be constructed since the date of the last report, made by 
the former Water Commisioners : 

Ahorn street^ from near Sabin street^ to Cove street, through 
West Exchange street. 

Angell street and Wayhnd Avenue^ from Qano street to Pitman 

street 

Arnold and Hope streets^ from East street to Transit street. 
AtwelVs Avenxie^from Dean street to Bourn street 
Bowen street^ from Prospect street to Congdon street 
Broadway and Ahorn street^ from Bourn street to Washington 

street. 

Brown and Charles Field streets^ from George street to Brook 

street 

CarperUer street^ from Ringgold street to Jackson street. 
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Charles Field and Benefit streets, from Brown street to Power 
street 

Claverick street^ from Pine street to Broad street 

Clemence street^ from Broad street to Westminster street 

College street^ from Benefit street to the river. 

Eddy street, from Lockwood street to Langley street, 

Foster street, from Pine street to Broad street 

North Court street, from Benefit street to North Main street 

Pallas street, from Broadway to Vernon street 

Parsonage street, from Elm street to Point street 

Point street, from Parsonage street to Plane street 

Washington street, from its summit to Jackson street, 

Williams street^ from East street to near Hope street 

The City Council has also ordered Sand Catchers to be con- 
structed in Fountain street 

Since the date of the last report, made by the former Water 
Commissioners, the accounts in relation to the following com- 
pleted sewers have been made up. The cost of each is as 
follows : 

Bussett street, from Elm. street to Chestnut street; cost $4,813.08. 

Burrs Lane, from the head of the Lane to North Main street; 
cost,. $606.81. 

Chestnut street, from Elm street to Point street ; cost, $2,812.21. 

Clifford street, from Plane street to Chestnut street; cost, 
$4,387.57. 

Elm street^ from Plane street to Chestnut street; cost, $7,216.59. 

George street, from Cooke street to Oovernor street, thence in 
Governor street to Benevolent street ; cost, $2,912.79. 

High street, from Battey street to Westminster street; cost, 
$12,645.30. 

John street, from East street to Governor street ; cost, $1,146.75. 

Meeting street, from Prospect street to Congdon street ; cost, 
$2,217.81. 

Young Orchard Avenue, from Cooke street to Governor street ; 
cost, $1,037.94. 
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The following sewers have been completed since the date of 
the last report, made as aforesaid, but the accounts in relation 
to them are not yet in readiness for a statement of their cost. 

Cooke street^ from a point near Young Orchard Avenue to 
Power streety and through Power street to Ives street 
Power sireetj from Brown street to Benefit street. 
Richmond street, from Broad street to Pine street. 
Westminster street, from Jackson street toDorrance street 
Westminster street, from Dorrance street to Exchange street 
Weyhosset street, from the summit near the Arcade to Dorrance 
street. 

The following sewers, ordered by the City Council, are in a 
state of progress, as follows : 

Ives street, from Pitman street to Bower street ; 8 catch-basins 
with connections, remain to be built 

Thayer street, from Bowen street to Angell street, and through 
AngeU and Brook streets to the river; 320 feet constructed. 

Broadway, from Almy street to Jackson street ; main line con- 
structed from Jackson street to about half-way between Knight 
and Vinton streets. 
Pitman street, from Ives street to Gano street; 70 feet of pipe laid. 

Broad street, from Stewart street to Chestnut street; nearly 
completed. 

Congdon street, from Bowen street to Angell street ; constructed 
from Angell street to about half-way between Meeting and 
Cushing streets. 

Prospect street, from Jenckes to Meeting street, and through 
Meeting to Thayer street ; 460 feet of pipe laid. 

Abom and West Exchange streets ; 56 feet of brick and 96 feet 
of pipe sewer laid. 

Eddy street, from Lockwood street to Langhy street; 185 feet of 
brick sewer laid. 

Catch-basins in Fountain street; of the 32 basins to be built 
6 are completed and connected with sewer : 9 are completed 
but not connected. 
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Work on the following sewers (completing the list ordered 

to be constructed by the Water Commissioners,) has not been 

commenced : 

Aborn street^ from Washington street to Westminster street 
Benefit and Wickenden streets^ from Williams street to Brook 

street 

Power street^ from Benefit street to South Main street 
Point street, from Parsonage street to Plane street 
Bnwen street, from Prospect street to Jackson street 
Carpenter street, from Ringgold street to Congdon street 
Claverick street, from Pine street to Broad street 
Washington street, from its summit to Jackson street. 
Clemence street, from Broad street to Westminster street. 
Benefit and Charles Field streets, from Brown street to Poiocr 

street 

North Court street, from Benefit street to North Main street 
Angell street and Wayland Avenue, from Qano street to Pit'- 

vian street 

Arnold and Hope streets, from East street to Transit street 
Foster street, from Pine street to Broad street 
Pallas street, from Vernon street to Broadway, 
Parsonage street, from Elm street to Point street 
Williams street, from East street to near Hope street. 
College street, from Benefit street to the River. 
AtweWs Avenue, from Dean street to Bourn street. 
Broadway and Ahorn street, from Bourn street to Washington 

street 

Brown and Charles Field streets, from Oeorge street to Brook 

street 

9 

Assessments lor the following sewers have been completed 
and certified to the City Treasurer: 

Arlington Avenue^ Angell, Oano and Pitman sts., $12,752 46 

North Main street, - - 7,356 10 

Manchester, Point and Eddy streets, - 4,816 41 

Waterman street, from Cooke street to Qano street, 4,108 06 

Fountain street, from Aborn street to Cove street^ 2,874 93 



REPORT ON SEWERS. 9 

Meeting street^ from Congdon street to North Main st, 1,857 22 

Angdl and Waterman streets, - 3,371 05 

Bowen street, Jrom Prospect street to Thayer street, 4,135 21 
Washington street, from, Jackson street to Dorrance 5<.,4,863 96 

Waterman streetjfrom Prospect street to Benefit street ,1,981 49 

Point street, from Parsonage street to Eddy street, 2,126 76 

Eddy street, from Elm street to Point street, - 1,414 63 

Camp street, from Olney street to Lippitt street, 1,699 08 

Total, - • - - $52,857 36 

Drain-Layers' licenses have been issued during the last 
quarter, as follows : 

James Cassidy, Asa K. Lilley, 

William Cochran, Henry F. Mason, 

Nathan B. Horton, James C. Peck. 

The total number of such licenses issued to date is thirty. 

A schedule of sewer bills, approved by the Board of Water 
Commissioners, from March 1, 1874, to May 30, 1874,inclusive; 
a trial balance of the Board of Water Commissioners* Ledger, 
Sewer Department, May 30, 1874, inclusive ; a trial balance of 
the Ledger of the Committees appointed by the Board of Al- 
dermen to build certain sewers, May 30, 1874, inclusive ; and 
a schedule of receipts by the Board of Water Commissioners, 
Sewer Department, and paid to the City Treasurer from 
March 1, 1874, to May 30, 1874, inclusive, are hereunto ap- 
pended and made parts of this report. 



\ 2 



Joseph J. Cooke, 

ChAS. E. CApPENTEB, 

William Corliss. 



Board of Water 
Commissioners. 
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SCHEDULE OF BILLS APPROVED BY THE BOARD OF WATER 
C0M>nSS10NERS, SEWER DEPARTMENT, FROM MARCH 1, 1874, 
TO MAY 30. 1874, INCLUSIVE. 



337 
338 
339 
310 
341 
342 
343 
344 
345 

346 
347 
348 
349 

350 
351 
852 
353 
354 

355 
350 
357 
358 



359 
360 

361 
362 
363 
364 
365 
366 
367 
368 
369 
370 



Charles H. Pierce, paid by him for labor on sewers, 

u a a a «c "sundries, - 

Thomas Phillips & Co., sewer scoops, chafing blocks, labor, &c., 
Dexter Gorton & Co., lumber, labor, &c., 
George W. Hall & Co., cement and sewer pipe, 
Rhode Island Concrete Co., concreting around catch-bEisins, 
William H. Miller & Co., tools and repairing same, 
William S. Briggs, horse -hire by engineers, 
Russell & Richardson, drawing and engraving diagrams, 

" rain fall " &c., - - 

Allen Fire Department Supply Co., brass castings, labor, &c., 
Taff t & Beedle, catch basin stones, ... 
Hopkins & Pomroy, cement, stone, &c., 
Providence Water Works, labor on brick arches, catch-basin 
stones, &c., - - - . - 

Narragansett Brick Co., bricks, 
A. C. Eddy & Studleya, repairing rubber boots, 
Barker, Whitaker & Co., tools, &c., 
James Moran, kerosene oil and wicks, 

Allen Aldrich, salary as superintendent of cleaning and re- 
pairs, - - - - - 
Henry L. Ripley, salary as engineer, private drains, 
William Whittaker, salary as inspector, sewer in Ives street, 

Thomas R. Belcher, ** " ** on sewers, &c.. 

Statement of materials, &c., transferred from Ledger of the 
Committees, appointed by the Board of Aldermen to con- 
struct certain sewers, - . _ 

Providence Water Works, wharfage, cartage and labor, 

H. B. Leach & Sons, contract reservation, sewer in Young 
Orchard Avenue, - - - - 

Fuller Iron Works, branding irons, 

Hopkms & Pomroy, cement, - - - 

Stanton Clark, Agent, catch-basin stones, 

Stephen Knobb, hauling catch-basin stones, 

G. B.&W. F. Inman, '* " •» - 

Tafft & Beedle, catch-basin stones, 

Grant Brothers, repairing tools, - - - 

A- C. Eddy & Studleys, hip boots, 

Charles H. Pierce , paid by him for labor on sewers, 

WilliaiiL Whittaker, salary as inspector on sewers, 

Amount carried forward, 



$366 17 

29 00 

77 08 

9 18 

37 34 

350 

4 71 

300 

19 50 
12 22 
30 00 
88 28 

53 25 

130 75 

6 00 

11 66 

1 86 

85 00 

100 00 

36 71 

78 57 



37,312 21 
762 67 

23 50 

7 60 

8 00 
130 00 

17 39 

47 00 

81 00 

2 50 

5 00 

218 88 

32 26 

$38,770 68 
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Amount brought forwatd, . - . $39,770 68 

371 Thomas K. Belcher, salary as inspector on sewers, - 67 74 

373 Charles H. Pierce, paying laborers, &c., - - 467 33 

373 Daniel Garlin, kerosene oil, - - - 3 88 

374 fTames R. Osgood & Co., illustrations for sewer report, 15 

plates, - - . - 325 00 

375 Providence Water Works, labor on brick arches, - 20 00 

376 George W. Hall & Co., bricks and cement, - - 1,730 88 

377 William Nelson Jr., sewer pipe, - .- - 204 00 

378 Providence & New York Steamship Co., freight of sewer 

pipe, - - - - - 31 26 

379 W. A. Burdick, Agent, catch-basin stones, - - 1,394 00 
^0 G. B. & W. F. Inman, hauling catch-basin stones, - 40 00 

381 Alfred Mundell, pump, - - - 10 00 

382 A. C. Eddy & Studleys, rubber boots, &c., • - 17 76 

383 Mason, Chapin &; Co., marking pots, brushes, oil, &c., - S 56 

384 Dexter Gorton & Co., lumber, labor, &c., - - 9 58 
SS5 Stanton Clark, Agent, catch-basin stones, - - 187 00 

386 Hopkins Sc Pomroy, cement and carting bricks, - 11 45 

387 Charles H. Pieree, paid by him for sundries, - - 88 91 

388 M. D. Copeland, teaming, - - - 3 88 

389 Calvin C. Campbell, catch-basin stones, - - 792 00 

390 Allen Aldrich, salary as superintendent of cleaning and re- 

pairs, ^ - ■ - - - - 85 00 

391 Henry L. Ripley, salary as engineer, private drains, - 100 00 

392 William Corliss, travelling expenses of self and part of ex- 

penses of J. Herbert Shedd to New York and Philadelphia, 72 00 

393 J. W. & J. J. Newman, construction of sewer in Weybos- 

set street, from near the Arcade to Dorrance street, 

394 Providence Water Works, wharfage, cartage and labor, 

395 ** " " services of engineers, 

396 Greorge Fox, repairing manholes, ... 

397 George W. Hall & Co., bricks, 

398 Robert Blair, " - 

399 J. W. & J. J. Newman, construction of sewer in Richmond 

street, - . . . 

400 Charles H. Pierce, paid by^him for sundries, - 

401 William Nelson, Jr., sewer pipe, 

402 Pro\'idence and New York Steamship Co., freight of sewer 

pipe, - - . - . 

403 Charles H. Pierce, paying laborers, &c. , 

404 Sloop General Warren, freight of sewer pipe, 

405 Westerly Granite Works, on account for catch-basin stones 

delivered, - - - - 700 00 

406 Gllmore & Judge, on account for constructing sewer in Broad 

street, . . . . 1 j75 oo 

407 H. B. Leach & Sons, on account for constructing sewer in 

Prospect and Meeting streets, - - - 140 00 



606 10 


21 14 


2,775 24 


18 00 


1,766 05 


468 00 


455 76 


12 03 


283 69 


228 56 


2,550 11 


136 00 



Amount carried forward, ... $57,371 57 
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Amount brought forward, - - - $57,871 OT 

408 Alfred Mundell, on account for constructing sewer in Broad- 
way, ----- 2,450 00 
' 409 Henry L. Ripley, salary as engineer, private drains, - 100 00 

410 Allen Aldrich, " " superintendent of cleaning and 

repairs, - - 85 00 

411 Edward Burr & Co., repairing hose, - - 8 dO 

412 "William S. Briggs, horse hire by engineers, - - 72 00 

413 J. W. & J. J. Newman, on account for constructing sewer 

in Congdon street from Bo wen to Angell street, - 1,260 00 

414 H. B. Leach & Sons, on account for constructing sewer in 

Thayer, Angell and Brook streets, 
416 Albert E. Fuller, salary as inspector on sewers, 

416 James W. Murray, " " '' *» «' - 

417 Wihiam Whittaker," " *' of catch-basin stones, 

418 Thomas F. Crandall, ** " on sewers, 

419 William H. Smith, *' " " «« . 

420 Duty J. Greene, *' " " " . 

421 Thomas B. Belcher, examining intercepting sewer in Jack- 

son and other streets, - - . 

-422 G B. & W. F. Inman, hauling catch-basin stones, 

423 Wheeler M. Blanding, sand, 

424 Charles H. Pierce, paid by him for sundries, 

425 Thomas R. Belcher, salary as inspector on sewers, &c., 

426 GteorgeS. Dow, canvass, - - • - 

427 Providence and New York Steamship Co., freight of sewer 

pipe, - . . . 

428 William Nelson, Jr., sewer pipe, - - . 

429 ■ Albert Dailey & Co., lumber, 

430 Stanton Clark, Agent, catch -basin stones, 

431 Charles H. Pierce, paying laborers, &c., 

432 W. A. Burdick, Agent, catch-basin stones, 

433 M. D. Copeland, teaming, - _ . 

434 Henry Blundell, Agent, labor, &c., sewer in Westminster 

street from Jackson to Dorrance street, 

435 Hopkins & Pomroy, cement, carting bricks, &c., 

436 Providence and New York Steamship Co., freight of sewer 

pipe, ..... 

437 Alfred Mundell. labor, &c., sewer in Broadway, 

438 Wm. D. Andrews & Bro., bottom for drainage pump, 

439 Joseph B. Anthony, double blocks, 

440 Gteorge Campbell, gravel screen, repairing hose, &c., 

441 A. Meisel. engraving and printing maps, for Report on sew- 

erage in Providence, . - - 

442 John Doyle, culling bricks, - . _ 

443 W. S. Fifield, canal wheel-barrows, 

444 Alfred Mundell, use of steam pump, 
446 Westerly Granite Works, catch-basin stones, 
44(i Sloop Fred Brown, freight of sewer pipe, 



975 00 


1125 


64 00 


10 00 


88 00 


66 00 


68 00 


3 33 


111 00 


18 00 


9 78 


60 00 


23 60 


47 19 


3,864 53 


91 81 


374 00 


3,954 17 


1,040 00 


117 73 


238 53 


803 65 


61 36 


39 61 


41 00 


13 20 


19 00 


382 25 


126 00 


12 60 


160 00 


395 00 


46 12 



Amount carried forward. . - . $74,64196 
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. Amount brought forward, - - - - $74,641 98 

447 Narragansett Brick Co., bricks, - - - 323 40 

448 Cbarles F. Pope, powder, fuse, &c., - - 4 28 

449 John Condon, culling bricks, - - • 18 00 

450 John Doyle, " " - . 12o OO 

451 Cougdon, Carpenter & Co., iron rods, - - 31 52 

452 Charles H. Pierce, paying laborers, &c., - - 4^997 83 

453 G. W. Rader& Co., invert blocks, &c., - - 303 10 

454 Delaney & Walsh, repairing tools, - . 7 30 

455 Allen Fire Department Supply Co., couplings, labor, &c., - 18 53 

456 Charles H. Pierce, paid by him for sundries, - - 10 29 

457 Albert DaHey & Co., lumber, - - - 91 81 

458 George W. Hall 8c Co., cement and pipe, - . 110 90 

459 Henry T. Root, galvanized pump and repairing tools, - 37 87 

460 A. C. Eddy & >Studleys, rubber boots, coats, *&c., - 51 38 

461 G. & C. P. Hutchins, lanterns, oil, globes, &c , - 48 24 

462 Schooner J. M. Freeman, freight of sewer pipe, (charged to 

G. W, Rader& Co.,) - - - 90 00 

$80,906 43 
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TRIAL BALANCE OP BOARD OP WATER COMMISSIONERS' LEDGER, SBWBB 

DEPARTMENT, MAY 80, 1874. 
Db. 



Books, stationery, etc., 

TraveliDg expenses of Commissioners, . 

Stones from Dorrance street sewer, 
'*• '* Westminster street sewer. 

Iron rods, 

Iron sewer connections. 

Invert blocks. 

Wedge bricks, 

Catch basin covers. 

Catch basin traps, 

Manhole frames and covers. 

Catch basin stones. 

Sewer pipes, rings, covers, etc., 

Bricks, 

Sheet piling. 

Shed for storing materials, 

Saperinteadence of cleaning and repairs. 

Cleaning and repairing old sewers, 

Repairing new sewers, 

Cleaning catch basins and sewers, 

Inspection of connections, 

Inspection of catch basin stones. 

Testing cement, 

Sundries, 

Printing, 

Centres, forms, templets, etc., . 

Tools, 

City Treasurer, 

Sower in Young Orchard avenue, from Cooke to Governor street, 
Meeting street from Prospect to Congdon street, 
Clifford street from Plane to Chestnut street. 
Elm street from Plane, to Chestnut street, . 
John street from East to Governor street, . 
Bassett street from Chestnut to Elm street, 
Goorge and Governor streets. 
Burr's lane. 

Chestnut street from Elm to Point street, . 
C^oke and Power streets. 
High street from Battey to Westminster street, 
Power street from Brown to Benefit street, 
Ives street from Pitman to Bower street, 
Weybosset street from near the Arcade to Dorrance street, 
Thayer, Angell and Brook streets, 
Westminster street from Jackson to Dorrance street, 
Richmond street from Broad to Pine street, 
Broad street from Stewart to Chestnut street, 
Prospect and Meeting streets, 
Broadway from Almy to Jackson street, . 
Congdon street from Bowen to Angell street, 
Westminster street from Dorrance to Exchange street. 

Amount carried forward. 
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139 50 

51 62 

516 94 

793 86 

49 18 

58 25 

4,592 60 

4,070 18 

593 77 

608 18 

8.870 44 
18,884 62 
10,275 85 

7,689 86 
860 51 
124 81 
761 17 

2,997 09 
859 77 

8,518 71 

1.871 19 
481 55 
864 15 
149 77 
822 84 
197 51 

8,914 52 

590 47 

1,037 94 

8.817 81 
4,887 57 
7,216 59 
1,146 75 

4.818 06 
. 2,912 79 

606 81 

2,812 21 

8,985 76 

12,645 SO 

886 09 

13,385 56 

6(f4 83 

812 99 

10,861 58 

526 64 

149 06 

88 67 

800 61 

80 07 

84 69 

$188,779 09 
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Amount brought forward, . $188,779 09 

Sewer in Abom street from Sabin to Cove street, : . 84 78 

Catch basins In Fountain street, . 25 78 

Additional catch basins, 166 84 

Additional work on sewers, .... 810 45 

H. B. Leach & Sons, for Thayer, Angell and Brook streets, • 975 00 

" " " " *» Prospect and Meeting streets, . 140 00 

Gilmore A Jndge for Broad street from Stewart to Chestnut street, 1,775 00 

Alfred Mundell, for Broadway from Almy to Jackson street, 8,460 00 

J. W. & J. J. Newman, for Congdon street from Bowen to Angell 

street, ..... 1,S60 00 

0. W. Rader & Co., . 90 00 

Providence Qas Company, . 10 00 

Engineering department for horse hire, . . 877 00 

" '' " books, Btatloaery, etc, 14 70 

»» »» " sundries, . . 198 44 

" " " printing, . . . 65 62 

•* ** " advertising, . . 82 87 

" " " labor, . 186 57 

" '* "instruments, . . . 7 19 

M " ** brick arch experiments, . 72 95 



$141,896 18 



Cb. 



Frands McGrath for ClUTord street from Plane to Chestnut street, 90 11 

** *' *' Elm street from Plane to Chestnut street, 160 87 

H. B. Leach & Sons, for George and Governor streets, . 97 60 

'♦ *• '* " Cooke and Power streets, . 180 85 

Alfred Mandell, for High street from Battey to Westminster 

street, 867 71 

J. W. A J. J. Newman, for Weybosset street from near the 

Arcade to Dorrance street, . 80 00 

J. W. & J. J. Newman, for Richmond street from Broad to Hue 

street, . . . 25 Ou 

Calvin C. Campbell, . 198 00 

Approved bUlB, .... $140,74664 

$141,896 18 



^ 
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TBIAL BALANCB OF LBDGBB, COMMITTEBS APP0II!7TJ£D BY THB BOARD OF 
ALDBRMEN TO CONSTRUCT CERTAIN SBWBRS, BfAY 30, 1874. 

Db. 



Dorraace utreet from Westminster to Broad street, etc, 
Dorrance street from Westminster street to tbe river, 
Thomas Pearson, for Dorrance street from Westminster street 
to ttie river, . . . . 

Approved bills, .... 



Cb. 



$10,272 16 
13,169 88 

16,897 90 
838,654 66 



1878,093 614 



Thomas Newman, for Pearl street from Broad to Mumf ord street, 
Thomas Pearson, for intercepting sevirer in Jaclcson and other 

streets, • • . • • 

Alfred Maadell, for WUllams, Governor, Bower and Ives streets, 
Alfred Mnudell, for Benevolent and Governor streets, 
Calvin C. Campbell, ..... 
Approved bills, . . 



1,690 36 

3,732 89 
735 89 
178 75 

1,017 60 
372,788 46 



$378,996 84 



RBCEIVED BY TOE BOARD OF WATER COMMISSIONERS, SEWER DEPART- 
MENT, FROM MARCH 1, 1874, to MAY 30, 1874, XNCLaSIYE, AND PAID TO 
THE CITY TREASURER. 



1874. 
'March 9. Of Calvin C. Campbell, for labor, 
April 17. Of H. A. Carson, for stones, 

24. Of Thomas Pearson, for labor and materials, 

30. Of H. A. Carson, for stones, 
May 14. William Cochran, for labor and materials. 



$7 60 

1 60 

800 

75 

9 00 



$96M 
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REPORT. 



Waterworks and Sewers. 



CITY OF PROVIDENCE, 



PBB8BNTED TO THE BOARD OP ALDERMEN, N07EMBBB 2, 187* 



PROVIDENCF,; 

RAMMONl), AMOELL & CO., FBIIITmtS TO THE CITT. 



BBSOiiUTlON OF THB BoABD OF Aldbbmbn, appointing a special Committee 
of Inquiry, in relation to Watbr Wobks and Sbwbbs. 

BxpoBT OF THB Spboial Gommittbb of the Board of Aldermen. 



BbPORT of THB BoABD OF WATBB GOMMISSIOKBBS. 



WATER WORKS AND SSWXR8. 8 



RESOLUTION OF THE BOARD OF ALDERMEN. 



[Passed October 12, 1874] 



Eesolved, That Aldermen Fisher, Spicer and Clarke, be 
and they are hereby appointed a committee to inquire into 
and report to this board, as soon as practicable, upon the fol- 
lowing matters, connected with the introduction of water into 
this city, and the construction of sewers, to wit : 

The actual cost of the water works, and their capacity at 
date of last quarterly report, as compared with the original 
estimates and plans, — meaning that the whole amount of ex- 
penditures, according to said quarterly report, shall be so clas- 
sified as to give the exact cost of each division of the works, 
including in such classification the cost of lands and water 
privileges, and separating maintenance from construction : the 
original estimates for the work to be classified in the same 
manner, so that a comparison may be made between them. 

The revenue, thus far, from water, as compared with the 
revenue from same number of miles of pipe in other cities and 
at the same stage of construction. * 

The probable length of time that will elapse before it will 
be necessary to erect a second engine at Pettaconset pump- 
ing station. 

The cost of the stand pipe to be erected at the Pettaconset 
engine-house in connection with the Cornish engine now un- >-» 
der contract ; and whether it will also serve for any additional 
engines that may be erected there. 



VA 
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The cost of the stand pipe at the Hope engine-house, if one 
has been erected there, or, if not, whether one will be required 
for the second engine recently contracted for, and if so, its 
probable ^cost 

What amount has been paid for marble used in construction, 
^ and where located, and what sums have been expended for 
foreign granite, and where it was obtained. 

The number of the employes in the engineering depart- 
iv ment, and the capacities in which they severally act, with the 
S rate of yearly compensation of each. 

The accessibility of all contracts and records in the office of 
* the board of water commissioners, to any citizen who may 
desire to examine them. 

The comparative merits and cost of Scotch and other pipes, 
^ and the proportion of our sewers constructed of pipes of Scotch 

manufacture. 
^ The depths and sizes of our sewers, as compared with those 

of the larger cities of this country. 

The depths of our sewer outlets, with reference to the tides - 

and the cases of damage, if any, resulting from the overflow of 

•^ tidewater from the sewers into the basements of buildings; 

and, if any, the cause of such damage and the proper rem^y 

therefor. 

The amount of deposit in the sewers since their acceptance 

^ by the city, stating particularly the amount in that portion 

of the sewers flowed by tide water. 
v> The method employed for cleaning the sewers, and to what 
extent such cleaning is necessary. 

The condition and capacity of the stone sewers taken up, 
their total Tength, with the sizes and kinds of sewers substituted 
therefor. # 

Whether any sewers have been constructed which were not 
ordered by the city council, and if so, where located, and the 
reasons for such construction. 
<^ The kind of pipe which parties connecting with sewers aie 
required to use. 
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WATER WORKS AND SEWERS. 



REPORT OF THE COMMITTEE OF THE BOARD 

OF ALDERMEN. 

[Preiented November 2, 1874.] 



To THE Honorable, the Board of Aldermen of the 

City of Peovidknce: 

The committee appointed October 12th, 1874, to report to 
this board upon various matters connected with the introduc- 
tion of water into this city and the construction of sewers, 
respectfully beg leave to present this their report : 

The inquiries under the resolution were so many and includ- 
ed, as they did, those most important, bearing upon both the 
introduction of water and the construction of sewers, that the 
committee almost shrank fi'om the duty imposed upon them. 
But they felt that matters of great importance were involved, 
concerning which the tax payers and citizens generally had a 
right to be informed.^ 

It is obvious that for the information sought in the resolu- 
tion, the committee must depend in a great measure upon the 
records in the ofiBce of the water commissioners, and from the 
water commissioners and chief engineer themselves. The 
committee waited upon the water commissioners, and were 
courteously received, and at three long interviews at their 
office, every facility was afforded to throw .light upon every 
inquiry in the resolution. The committee were allowed free 
and fiill access to all the books of account and records in that 
office, ftnd were aided by Mr. C. D. Sellew, the secretary, in 
the examination. 

At the first meeting of the conunittee with the water 
commissioners and chief engineer, the resolution under 
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which the committee were acting, was presented to them, and 
after a very free, full and lengthy interview as to what the 
resolution comprehended, the committee requested them to 
submit a report in writing, at their earliest convenience, touch- 
ing all the matters of which we desired information. With 
creditable promptness, they submitted to the committee their 
answers to all the inquiriea We submit herewith their an- 
swers as received by the committee, which are full and com- 
plete. Most of these answers may receive confirmation from 
their quarterly reports, submitted to the city council at various 
times. 

-As to the practicability of some things connected with the 
construction of both the water works and sewers, there may 
be a difference of opinion among practical minds. The facts 
the committee have obtained can be"fully substantiated by the 
records in the office of the commissioners, and the works, both 
water and sewer, as they stand partially constructed to-day. 

The committee do not wish to lengthen out their report by 
a repetition of what is in the report of the water commission- 
ers to the committee. But they earnestly ask the board to 
read and examine carefully all the lacts and figures in the re- 
port of the commissioners, in order that they may be able to 
form an intelligent opinion concerning matters bearing upon 
the construction of the most important, works in which this 
city ever has been or ever will be engaged. It may be well 
for the committee to notice some of the important items con- 
tained in the commissioners' communication. It will be seen 
that the original estimate of the cost of the water works was 
four millions four hundred and seventy-seven thousand thirty- 
five dollars and eight cents ($4,477,035 08), and that theorig. 
inal plan has been very much changed, materially enlarged 
and improved. It is expected that it will be completed by the 
next summer, so far as to pass from the hands of the water 
commissioners to the city. 

The whole cost of construction to September Ist, 1874, was 
three millions four hundred fifty-seven thousand four hundred 
forty-four dollars and seventy-nine cents ($3,457,444 79), or one 
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million nineteen thousand five hurdred and ninety dollars and 
twenty-nine cents ($1,019,590 29) less than the original esti- 
mate. This, as will be seen, is after deducting the cost of 
maintenance from Jan. 1, 1872, to September 1, 1874, which 
was eighty-one thousand six hundred fifty dollars and seventy- 
four cents ($81,650 74). 

It will be noticed that the water works were commenced 
May 4, 1870, and that water was introduced December 1, 
1871— one year and seven months. From the latter date a 
revenue commenced to the city at a time when only one mill- 
ion four hundred and ninety-four thousand three hundred 
thirteen dollars and ten cents, (#1,494,313 10) had been ex- 
pended. The revenue the first year was $41,003 51, or about 
two and three quarters per cent, on the cost to that time. 
The second year, the income was $97,386 09. The third year, 
estimating '^he last four months at the ratio of the first 
eight months, it was $145,551 68, or total to Dec. 1, 1874, 
$283,941 28, or eight and one-fifth per cent on the cost to 
Sept 1, 1874; 

These figures, we think, will be satisfactory to the citizens 
of Providence, and are certainly creditable to the water com- 
missioners and their chief engineer, as showing the perfection 
of the work when only partially constructed, and their entire 
willingness that the water should be let on, that the city might 
earlier derive an income therefrom. It is imusaal and almost 
entirely without precedent, that works of this kind are opened 
to public use until completed. This certainly showed a confi- 
dence in their work, as far as it had gone, and experience has 
since proved the correctness of that confidence. 

The committee have nothing but commendation to offer in 
regard to the manner in which a large portion of the work of 
introducing water into the city has been done. The great care 
which has been taken in regard to the manufacture of the iron 
pipe, 80 that it should be of uniform quality, thickness and 
durability, has doubtless rendered this portion of the work su- 
perior to that of any other city in the United States. And 
when it is remembered that the cost of the iron pipes in which 
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the water is brought from the reservoir and conducted through 
the streets, including the cost of laying them, constitutes fully 
one-half of the whole expense of the water works ; and when 
we reflect that these pipes are all laid several feet under 
ground^ and therefore difficult of access and expensive to re- 
pair, it will' at once be conceded that too much care could 
hardly be given to their proper manufacture, and that no ex- 
pense was unnecessary which would insure a perfect and dur- 
able pipe. 

In the building of the reservoirs, also, so far as your com- 
mittee are able to judge, the work seems to have been sub- 
stantially and thoroughly done, and there can scarcely be a 
question as to their durability. 

The water-works for the supply of any city where the ne- 
cessity exists, of raising water to a certain height and storing 
it for distribution, may be divided into three general divisions. 
First, the reservoirs into which the water is to be raised and 
stored. Second, the system of pipes or conduits through 
which the water is to be distributed for use ; and, third, the 
pumping apparatus for forcing the water to the required 
height. The first and second of these general divisions are 
necessarily required to be, and it is doubtless th^ best economy 
that they should be, of as permanent and durable a character 
as the experience and science of the present day can devise 
and build. In these two divisions, as has already been stated, 
your committee take great pleasure in commending the work 
done as alike creditable to the city and honorable to the com- 
missioners and engineer who have planned and executed it 
In regard to the third division, namely, the pumping system 
for raising and forcing the water from the river into the reser- 
voir, your committee gladly and willingly concede that the 
water commissioners and the chief engineer, in providing 
the very costly apparatus which is now in process of erection 
at the pumping station at Pettaconset, have acted with the 
same regard as to what they believe to be for the best interests 
of the city, as in those portions of the work already spoken of; 
yet your committee feel obliged to differ radically with the 
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commissionei-s as to the necessity of so large an outlay. 
The cost of the Pettaconset pumping station, now iu process 
of erection for the Cornish engine, including pump,well, foun- 
dations, and all essential requirements for the same, to Sep- 
tember 1st last, as furnished us by the commissioners, was two 
hundred ancl seventeen thousand seven hundred and forty- 
five dollars, sixty-two cents ($217,745.62); their estimated 
amount to complete same, seventy-seven thousand four hun- 
dred and fifty dollars ($77,450) ; Cornish engine, delivered 
and set up, per contract one hundred and six thousand dol- 
lars ($106,000) ; tools and extra prices for same, $14,000 ; 
rough pieces for same, to be furnished for same by commis- 
sioners, seven thousand six hundred and thirty-seven dollars 
and forty cents ($7,637.40) ; stand-pipe, per contract, to be 
set up by contractor, twelve thousand dollars ($12,000) » 
amount expended on natural filter basin, $33,594.50 ; thus ' 
making the total cost of the pumping apparatus connected 
with and including the Cornish engine, $468,427.52. 

This sum is the amount actually paid or to be paid for this 
purpose, without reckoning anything wiiich would be properly 
cliargeable to this department of the works for its proportion 
of salaries, engineering and miscellaneous expenses. If this 
were added, it would make the cost of the piunping depait- 
ment of the water works in round numbers, veiy nearly a half 
million of dollars. This plan also requires for its completion 
an additional Cornish engine, which would add at least one 
hundred thousand dollars more to the cost of this depart- 
ment of the service. The Worthington engine, now in ope- 
ration at Pettaconset, cost, including all repaira up to Sep- 
tember 1st, 1874, $41,452.38. The building in which it is 
placed, cost $9,718.09. Tnis engine takes the water directly 
from the river, and has for three years past, supplied the city 
Avith all the water it has used. It has not run, on an average,' 
six fuU days in a week, and that the supply of water has 
been abundant, is a fact patent to <Bvery citizen. If this en- 
gine should be run day and night it would furnish about 
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double the quantity of water which is now daily used for all 
purposes, including, of course, the fire supply. 

It would* not, however, answer to depend upon one engine 
for continual service, &s there must occasionally be stoppages 
for repairs, and breakages are liable to occur. If another 
Worthington engine of the same cost and capacity as the one 
now in use, were placed at the pumping station, the city would 
have, without any doubt whatever, sufficient pumping power 
to supply itself abundantly with all the water needed for ten 
or fifteen years to come. The simple interest upon the money 
which has been and will be expended upon the completion of 
the pumping station at Pettaconset, including engines, stand- 
pipe, chimney, and all appurtenances belonging to this depart- 
ment of the service, would suffice to build a new Worthington 
engine, of same capacity as the one now in use, once in every 
two years. The city would also have the advantage, by tak- 
ing the course above indicated, of being in a position to 
avail itself at any time during the coming ten or fifteen years, 
and at a little comparative loss and without the slightest dan- 
ger to the water service, of any improvement in pumping en- 
gines which the inventive genius of the country might pro- 
duce. Whereas, the course taken by the* water commis- 
sioners in this matter, precludes the city almost entirely, un- 
less at an immense loss, from making any change or adopting 
any improvement in the very department of the water works 
where improvement may be most desirable, and is most likely 
to occur. For these and other reasons which will readily sug- 
gest themselves, your committee cannot agree with the water 
commissioners in their view of the necessity of spending so 
large an amount in the pumping department at Pettaconset* 

We ask your particular attention as to what the commis- 
sioner say in regard to the comparative merit and cost of 
Scotch and other pipes. We think their testimonj' and that 
of others, from which they quote at some length, establishes the 
wisdom of putting the best pipe into our deep sewers, inaa- 
much as the difference in the first cost of the pipe is small 
compared with the whole cost of the sewers or that of taking 
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up the sewers or any portion of them, in consequence of im- 
perfect pipe, and from disintegration from any cause, after be- 
ing laid, 

* 

The committee are of the opinion that to put other pipe 
than that known to be durable for a long period, into sewers, 
would be a mistaken policy, as it would be more costly in the 
end, besides the great inconvenience it would cause those who 
use the sewei-s, should they give out. 

The committee saw various kinds of pipe subjected to a 
strong test by being immersed in acid. Some would stand the 
test perfectly, and others would commence dissolving at once. 
Where only fresh water is to pass, the kind of pipe is not of 
so much consequence. But inasmuch as no rule or ordinance 
can prevent any and all substances, at times, being introduced 
into our sewers, it would be bad economy to put in any pipe 
which would not be impervious to any substances which 
might go into them from our chemical works, print works and 
other manufactories. 

The committee had before them Mr. Tripp, a manufacturer 
of drain pipe, etc., in this city. He was given a patient hear- 
ing, and produced letters and reports front various parties and 
cities who are using cement pipe with satisfactory results, and 
still continue it« use. The committee do not doubt that, for 
most purposes, where only ordinary substances are to enter, 
that it will answer well, and should recommend it for private 
and public use in such cases. But to introduce it into oiii* 
deep sewers, the committee would consider it inexpedient and 
unwise. You will bear in mind that as no chain is stronger 
than its weakest link, so no sewer is secure with any portion 
being laid with imperfect or doubtful pipe. 

As to the depths and sizes of our sewers, the committee, in 
addition to the vsrritten report of the water commissioners to 
them concerning these points, heard the commissioners and 
chief engineer fully in regard to all matters bearing upon 
them. And we are of the opinion, that in the main, the plans 
they have pursued in laying them, are correct, and for the 
present and futui-e interests of our growing city. We recom 
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mend to the board particularly, that portion of their report 
touching these matters and all others connected with the sub- 
ject of sewers, as being fuU and intelligent, together with facts 
concerning sewers in olher cities. 

The commissioners personally showed every desire to con- 
vey to the committee a full understanding of what they are, 
and have been doing. We were more than pleased by the 
apparent perfect system by which their accounts and records 
are kept, and by their arrangements for careful inspection of 
all material used in the construction of the water works and 
sewers, and the great care they were taking to check every- 
thing from entering in at variance with the city's real interest, 
and the perfecting of the great work in which they are acting 
ap ^h« city's agents. 

In great public works of this kind, it is true economy to ar- 
rive as near perfection in their construction as possible. These 
works are intended to last for all time, resulting in untold 
blessings to the latest posterity and promoting the growth and 
prosperity of our city. When they shall be completed, we 
shall not be ashamed to compare them with those of any other 
American city. 

It is not sufficient that our water works should be con- 
structed only to supply a city twice or thrice the size of ours 
at present Inasmuch as we anticipate a great future, we 
should plan in the beginning for such, in the quantity of water 
as weD as reservoirs, engines^ engine-houses and main pipes, 
80 as to answer for this growth. There are some things con- 
nected with the construction for which we can wait until the 
growth of the city demands it. 

But these main things ought to be provided at the outset 
We believe it is the desire, above all others, of the water com- 
missioners to pass over to this city, so far as they go, a com- 
plete and thorough work. They believe this to be for the 
best interests of the city and true economy, and to^this end 
they are diligently and faithfully working. The particular 
examination of every material entering into the construction 
of the water works and sewers, requires, of course, intelligent 
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service and increase of help, which adds to the cost But it 
is all saved and more, to the city, by the rejection of imper- 
fect material. Nothing is intended to go into the works, that 
has not passed the ordeal of a thorough inspection. The 
committee are not inclined to lengthen their report, inasmuch 
as the answers of the water commissioners are so full and 
complete. Perhaps they need not say more, but could not say 
less. In closing, we ask the board and the public genei-ally 
to examine carefully the facts brought to light by this resolu- 
tion. It would be wonderful if some errors have not been 
committed in so large an undertaking. If there have been, 
and they can now be remedied, let them be stayed ; but be- 
fore condemnaiion, let all be carefully considered and examined, 
in order that we may form an enlightened judgment. To aid 
such judgment has been the only object of this examination 
and this report, which we now most respectfully submit. 

Addison Q Fisher, 

George T. Spicer, \ Committee. 

Geo. L. Clarke, 
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COMMUNICATION FROM THE BOARD OF WATER 

COMMISSIONERS. 



Office of the Board of Watee Commissioners, 
Providence, R. I., October 30, 1874. 

Messrs. Addison Q. Fisher, George T. Spicer, George 
L. CLAiiiiE, Committee of the Board op Aldermen: 

Gentlemen: In answer to your request for infomiation in 
regard to the matters mentioned in a resolution of the Board 
of Aldermen, passed October 12th instant, in relation to 
water works and sewers, the Water Commissioners respectfully 
report : 

First: As' to "fAe actual cost of the waterworks and their 
capacity^ at date of laitt quarterly report^^ etc. : 

The original estimate of the cost of the in trnd action of water by 
the Pawtuxet plan (one of four reported to the City Council 
in Octol)er, 1868, by the Joint Special Committee of that 
body ) was $4,477,035 08 

The actual cost of land and land and water damages, construc- 
tion and maintenance, to September 1, 1874, as shown by the 
Commissioners' Trial Balance of Ledger (City Document No. 
103, current series, page 29), was: 

Amount of approved bills $3,696,126 47 

Amount to the credit of J. B. & J. M. Cornell. . . . , . 1,000 00 

Amount to the credit of Warren Foundry and Ma- 
chine Co, 4,195 00 

Amonn( to the credit of Gloucester Iron Works .... 7,490 47 

Amount to the credit of Interest 54 66 

Total $3,708,86d 60 

Less the amount received for rent of property pur- 
chased, sale of buildings, wood, meters, and 
other material, etc. (excepting receipts for water 
and $186 received for penalties) $138,003 52 3,570.863 06 

The estimated cost of maintenance from January 1, 

1872, to September 1, 1874, was ... 8 1,650 74 

$3,489,212 34 
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Deduct estimated amount due water works from sewer depart- 

meDt for engineering and office expenses 30,fi00 no 

l!;3,4o8,(>12 :i4 
The following items, wbich will be collected, should be deducted 

from the cost of the works : 

City of Providence, Abbott Park Fountain $708 74 

City of Providence, Public Market ,. 12 00 

Heirs of Joseph Harris, for work on Reservoir 

avenue 446 81 1,167 55 

Cost of construction to September 1, 1874 S3,457,444 79 

Which includes $226,371.75 paid lor land and land and water 
damages. There is due from A. & W. Sprague Manufactur- 
ing Company the sum of $2,500, which said Company, by 
written agreement, agreed to pay towards the cost of grading 
a road in which leading mains are laid, which amount, if 
eventually collected, should be deducted from the cost of con- 
struction. 

The plans upon which the works have been cou- 
sti-ucted are so much changed from those originally estimated 
upon, that no fair comparison of items can be made between 
them. The general effect of these changes has been to ma- 
terially lessen the cost of iron mains and distribution, and to 
increase the cost of the pumping works. It is believed that 
each change has increased the valu^ and efficiency of the 
works, except in the matter of filter-beds. The following 
comparison is intended to answer the requirements of the res- 
olution, so far as practicable : 

LANDS AND DAMAGES. 

The original estimates for lands were made by the afore- 
said committee and included only such areas and rights of 
way as would be needed for the permanent use of ohe works. 
In negotiating for lands, the Water Commissionei*s found 
it desirable to buy whok fanns, in some cases, rather than 
to "take" only such portions as were needed. This was 
true also of water damages, and the entire privilege at Paw- 
tuxet was bought It thus happens that while the payments 
for lands and damages have been large, the citv has valuable 
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real estate and water power that may be sold without injury 
to the works. The lands which may be sold have very largely 
increased in value since their purchase. Another cause for 
the increase under this item was the construction of Hope 
Reservoir, which required the expenditure for lands of more 
than half the total amount charged to this account The 
whole cost, however, of land and construction for Hope Res- 
ervoir is to be balanced against the saving in cost of iron 
mains and distribution thereby secured. 

Original estimate for lands and dambges • $52,550 00 

COST. 

Hope Beservoir, for land (net) $118,229 Qi 

Sockanosset Reservoir, for land (net) 14,539 8fi 

Line of leading mains, for land and damages l,ri(9 00 

Force main line, for land and damages 3,000 35 

Real Estate in Warwick (net) 11,986 80 

Water privileges, mill and other real estate in Pawtuxet (net;. . . 46,392 43 

Pettaconset Pumping Station, for land (net) 25,899 33 

Felices and sundries 4,652 28 

$226,371 75 
Bxcess of expenditures to September 1 , 1874 173,821 75 

PUMPING WORKS AT PETTACONSET. 

A change of plan in Sockanosset Reservoir — ^by which, on 
account of the substitution of a filtering-basin at Pettaconset 
in place of filter-beds at Sockanosset, a saving of over two 
hundred thousand doUai-s was secured, with higher head and 
greater capacity in the reservoir — involved a change of plan 
and largely increased cost at the Pettaconset pumping station. 
A further increase in cost was incurred for the purpose of se- 
curing safe and efficient engines of a high duty, by which it 
is expected that the yearly expenses will be lessened, result- 
ing in greatly increased economy. 

Early in the consideration of the plans by the Water Com- 
missioners, the question of the best method of filtering the 
water was earnestly discussed. The artificial beds which were 
planned would be expensive and require constant attention in 
maintenance, while careful borings at Pettaconset indicated 
" the probability of obtaining a sufficient quantity of clear 
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water from basins excavated in the sand at a depth below the 
'surface of the river at a comparatively small expense, and 
without permanent clogging.". The commissioners finally 
determined to try the natural filter basin at Pettaconset* 
*' notwithstanding the possible chance of failure in the scheme 
and the possible need of constructing the artificial filter-beds 
at last. Even, however, should it fail as a natural filter-basin, 
it would probably be worth a considerable portion of its cost 
as a settling-basin, from which the water, in this case intro- 
duced into it by pipes running through the river embank- 
ment, would be pumped." The above quotations are from 
the report of the chief engineer made in January, 1871. It 
proved that the sand is finer than the borings indicated, and 
therefore the water runs through it less rapidly than was ex- 
pected. Enough is probably received, however, for the pres- 
ent wants of the city, and a ready extension may be made by 
galleries on the Warwick side of the river at moderate ex- 
pense. A pipe has already been laid through the river em- 
bankment, which will form part of a line of communication 
between the basin and such galleries, should such galleries be 
coustiacted. 

The original estimate for dam and conduit, pump-well, engine- 
house and two engines at Peuaconset was $288,003 87 

There has been expended for these purposes, including filter- 
basin, the sum of 395,423 97 

Of which it is estimated that one hundred and forty-four 
thousand dollars have been expended for engine-house 
and boiler house above the pump-well and the engine-house 
foundations. __«_ 

Excess of expenditures to September 1, 1874 $107,420 10 

One engine has been in operation there nearly three years, and a second 

is expected to be running within six months. 

SOCKANOSSBT RESERVOIR. 

The original estimate for this reservoir with filter-beds was.... $436,663 59 
The amount expended was 233,437 91 

Expenditure to September 1, 1874, less than estimate $203,225 68 

The available water surface is six and a half feet higher 
than originally contemplated, and the available capacity is a 
little more than four million gallons greater. 

3 
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HIGH SBRVICB. 

It was originally; intended to erect a high-service reservoir of 
an available capacity of about one million gallons, near East 
Tiimpilce, opposite Doyle avenue, but as the head of water 
contemplated was much less than the commissioners thought 
necessary for the district, and an increase of head would be 
very expensive, a change of plan was determined upon, which 
would dispense with the reservoir and give the required head 
of water directly from the distribution. Under the present 
system water is maintained in the high service distribution 
under a pressure equal to a height of water about thirty-five 
feet above that originally planned. A reservoir has great 
value in furnishing a store of water to be drawn upon during 
hours of excessive demand, whether for fire purposes or for 
the largest requirements of the day service. If, therefore, a 
reservoir is dispensed with, the pumping power must be much 
larger than would otherwise be needed. The original esti- 
mates provided for two pumping engines of a capacity of one 
and a half million gallons each in twenty-four hours, while 
the present plan provides for two engines of a capacity of 
five million gallons each in the same time. Duplicate engines, 
each of the maximum capacity required, are considered to be 
essential in such a service, for the reason that one engine 
must inevitably be down for repairs, at times, and the maxi- 
mum demand is as likely to occur at such a time as at any 
other. It is usual to estimate the discharge of a fire stream, 
under about one hundred and seventy-five feet head, at from 
two hundred to four hundred gallons per minute, depending 
on the size of nozzle and length of hose. At the test of fire 
hydrants in Market Square, in November, 1872, when twenty- 
four streams were played through nozzles from seven-eighths 
to one and one-fourth inch diameter, it was found that the 
discharge was probably a little over two hundred gallons per 
minute for each stream. A few oi the hydrants in the High 
Service are under about twenty-five feet greater head than 
those on Market Square, and would therefore discharge more 
water through the same nozzle. At the same rate of dis- 
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charge as in Market Square, a five million engine will supply 
about seventeen fire streams, or if a discharge of three hun- 
dred gallons per minute is assumed, the engine would supply 
less than twelve fire streams, even assuming that all other use 
of water could be cut ofif during a fire, which is, of course, 
out of the question. If the head is allowed to run down on 
the engine, or hydrants located on higher ground are used, a 
greater number of streams of less force could be supplied. 
As the demand for water for ordinary service is proved to be, 
during some hours, about two and a half times greater than 
at others, it seems clear that after such supply is given, the 
remaining capacity of a five-mUlion engine is not more than 
a prudent provision for fire purposes requires. 

The original estimate for the high service, exclusive of mains and 

distribution, was s $189,719 20 

Expenditures 168,355 10 

Expenditures to September 1, 1874, less than estimate $21,361 10 

DELTVEEY OP WATER. 

The changes in other parts of the works, which increased 
their cost, very materially lessened the cost of distribution, 
which originally formed more than three-quarters of the esti- 
mated cost of the entire works. 

The most important change was. the construction of 
Hope Reservoir, the practical effect of which was to obtain 
equal efficiency in the supply of water, with smaller pipes. 
The reservoir amounts to an enlargement of the pipes where 
it is located, so as to store a supply of water when the demand 
in the city is small^ and give it out when the demand is large. 
The following extract, from a report of the chief engineer, 
made January, 1871, will illustrate its operation ;— ^" A lead- 
ing main from a reservoir, at a distance of several miles on . 
one side, is required to be of greater capacity, in order to sup- 
ply the greatest .demand without too much loss of head under 
that rate of flow ; but, with another reservoir lying beyond the 
centre of distribution, near at hand, on the opposite side a 
leading main may be of such size as to supply the average de- 



20 CITY DOCUMENT. No. 118. 



iDand ; for when the draft upon the main exceeds the average 
quantity, so as to lessen the head upon the pipes, a supply be- 
gins to flow from the regulating or storage reservoir, and thus 
the demand is supplied from both directions through pipes of 
a combined capacity, sufficient to maintain the required head. 
Again, when the draft becomes less than the average quantity, 
the head upon the pipes increases, and the water overflows 
into the regulating reservoir and is stored there for use during 
the greater demand." Smaller pipes may also be laid in the 
distribution, when there is a supply from two directions during 
great demand. 

The original estimate for force matDS, leading mains, 

upper service mains and distribotion, was 33,SS0,O96 42 

Expenditures for mainsi distribution and Ho'po 

Keservoir, $2,192,d99 12 

To this may be added the cost of service pipes, drink- 
ing fountains, &c., not originally estimated for. . 86,969 80 2,279,996 62 

Expenditures to Sept. 1, 1874, less than estimate $1,105,129 50 

ENGINEERING AND OFFICE EXPENSES. 

The various changes on the works very largely increased the 
necessary engineering expenses, especially in the construction 
of Hope reservoir and the changes at Pettaconset. This is 
illustrated in the length of time the works have been under 
construction, being already nearly five years, while the works, 
as originally planned, might possibly have been completed in 
three years. But this increase of time has been of no disad- 
vantage to the water-takers, who began to be supplied about 
two years after the works were commenced, which, considering 
the state of the works, is unprecedented, so far as known, ex- 
cept, perhaps, in the case of Brooklyn, where, however, the 
distribution had been, in great part completed before the water 
was supplied. The Commissioners have felt that in works of 
this character and magnitude, the most thoiough and careful 
investigation was essential to a true economy, ajid they are sat- 
isfied that a saving of expense in this depaitment would have 
resulted in manifold greater expenditures in other ways and 
in less valuable works. 
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The original estimate for engineeriDg and office expenses, was. . . .$125,000 00 
The expenditures have been (net), 141,104 36 



Exoees of expenditures over estimate. $ 16,104 36 

ITEMS NOT OBIGINALLY ESTIMATED FOB. 

Under this head are included : 

Three dwelling houses for employes, at. Pettaconset, costing $ 9,621 71 

One for the keeper at Sockanosset, unfinished, costing thus far. . . . 1,114 32 

Three telegraph stations, with connecting lines, costing 1,887 99 

Sundries J 68 76 

Total $12,782 78 

CAPACITY OP WOBKS. 

The works as constructed have to-day, in some respects, a 
capacity ^eater than those originally planned and in others 
less. In the most important item— that of distribution — the 
length of water mains laid, is nine and two tenths, per cent, 
greater than at first contemplated, and pipes are on hand suf- 
ficient to make the length sixteen and eight-tenths per cent, 
greater. 

The total length of mains and distribution originally estimated 

for, was 95.85 miles 

The total length laid to October 11th Instant, was 104.68 miles. 

The length of pipe on hand ready to lay, was 7.27 miles. 

Laid and ready to lay 111.95 milAS. 

The capacity of the works to supply fire streams is very 
much greater than at first planned. Eight hundred and one 
fire hydrants had been set to October 11th inst., each having 
a delivering capacity more than four times* as great as the hy- 
drants at first estimated for, of which there were to have been 
six hundred and eighty-five. 

The lands and water power, as before stated,are much in ex- 
cess of the quantity estimated. 

On the other hand it yet remains to complete the engine 
house and boiler house at Pettaconset ; the engine and ap- 
purtenances to be ejected therein ; the Hope Reservoir and 
the second High-service engine ; and to lay the second force 
main to Sockauosset. 
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The estimated cost of the work done since the last qnarterly 
report, and to he incurred to lay the pipes now on hand, and 
the amount still due for pipes delivered, is $219,M2 78 

The expenditures necessary to hring all other departments up to 

the capacity originally planned are estimated at 487,i22 31 

1707,365 09 

Of this amount it is estimated that $77,450 will be required for 
the engine house and boiler house at Pettaconset, making the 
total cost of those buildings above the pump- we 11 and 
engine house foundations, about $221,450. 

The value of the work done, or included in the above estimated 
cost, in the departments of mains^distribution and fire supply, 
above that originally estimated, is estimated at. ..$382,780 31 

Add value of real estate and water power that may 

be sold 50,000 00 — 

432.780 31 

To be added to cost of works, as above. 3,457,444 79 



Making f $3,732,029 57 

— which is the estimated cost of completed works of at least 
equal capacity and efficiency as originally estimated for, [at 
$4,477,035 08,] except in the matter of filter-beds and the 
difEerence of capacity between the five million engine, first 
erected at Pettaconset and a nine million engine originally 
estimated for. 

Second : — As to ^^ the revenue^ thits far ^ from water ^ as com- 
pared with the revenue from the same number ofmUes of pipe in 
other cities^ and at the same stage of construction" 

The Commissioners are not aware that any other city has 
supplied water generally to takers at the same stage of con- 
struction as in Providence. The only case that approaches 
it within their knowledge is that of Brooklyn, where the con- 
tractor, who was under obligations to supply water within a 
given time, put up a small engine and supplied water about 
thirteen months before the first permanent engine was ready 
to run ; the distribution was, however, nearly completed be 
fore he did so, and amounted in the next year, at the date of 
our first definite record, to about one hundred and twenty-four 
miles. We have no records for proper comparison of income, 

as the city did not take charge of the works until later. 
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BecordB of the works in New York, Boston and Providence enable as to 
m ake rJie folio win f^ oom parison : 



New York.. 
Boston 



Work begun. 



Spring, 1687. 
Aug. ao, 1846. 



Proiidence.jMa7 4, 1870. 



Water J 
Introduced. 



Oct. 6, 1842. 
Oct. 81,1848. 
Dec. 1, 1871. 



Avonot ex- 
pended at 
time of intro- 
duction. 



•12,500.000 00 
8,996,061 88 
1,484,818 10 



Income. 



Pll-Bt 

Year. 



$82,068 74 
71,eWJ9 
41,008 51 



Second 
Year. 



$84,444 88 
M,026 46 
97,366 09 



Thicd 
Year. 



$117,277 86 
161,062 85 
145,051 68(1) 



I 



The expenditures in Boston and Providence are less credits, 
which in the latter city, amounted to $20,621 98. The first 
year's income in New York was for a supply during seven 
months. The income in Boston is independent of the public 
usa The third year's income in Providence is estimated ad 
follows : 



Amount collected in first eight months of 1873 $72,144 22 

Amonnc collected in last foar months of 1873 25,241 '87 



$97,386 09 



The collections in last fonr months were 34.988 per cent, of the 

collecrions in tlie fir^c eight mouths. 

Amount collected in first eight months of 1874 107,825 65 

Estimate for last four months at 34.988 per cent, of first eight 

months 37.7*26 03 

Estimated income for 1874 14.').d51 68 

The actual income to the 2lBt instant, incluslye, was 122,005 05 

The total amount of income from water rates at the date of the 

last quarterly report, was 246,215 25 

It will be noticed that none of this amount is deducted 
&om the cost of the works. 

Third : — As to " the prohahle length of time that will elapse 
before it will be necessary to erect a second engine at the Petta- 
conset Pumping Station,''^ 

The average daily consumption of water in this city at the 
present time is' about two million gallons. It is not proba- 
ble that a second permarkevit engine will be needed at Petta- 
conset, until the daily consumption reaches about five million 
gallons. The length of time that will elapse before such use, 
can only be conjectured ; perhaps it will be four or five years. 
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The works were planned for such use of water as other cities 
have proved to require, but the unprecedented employment of 
meters here has kept the use of water much less than it would 
otherwise have been. 

Fourth : — As to " the cost of the stand-^pe to be erected^^^ ^e. 

A contract has been executed with the Rhode Island Loco- 
motive Works for furnishing and erecting this stand-pipe'Ifor 
the sum of twelve thousand dollars. Additional cost for cas- 
ing and capping will not exceed two thousand dollars. The 
stand-pipe, {as also the pump-well, foundations and superstruct- 
ure of engine-house and boiler-house,) will serve for four en- 
gines. 

The introduction of such a feature as a stand-pipe in the 
building must necessarily affect the general design ; if any ad- 
ditional expenditure has been incurred on this account, it is 
included in the amount stated as the cost of engine house. 

Fifth : — As to ^^ the coat of the etand-pipe at the Hope Engine 
House^'^ etc. 

No stand-pipe has been erected at Hope pumping station, 
and none will be required for the second engine for that sta- 
tion, now in process of construction. 

Early in the work of constructing Hope Reservoir, atfd be- 
fore the engine now running at this station was erected, the 
commissioners endeavored to obtain from the contractor for 
the first Hope Engine a release of his right to claim the erection 
of a stand-pipe at that point, for the reason that they believed 
it unnecessary and wished to save the expense ; but failing in 
this, as will be seen by the following letter, they had no alter- 
native but to put in the foundation, which consisted of a small 
amount of rough rubble masonry. Nothing has been done 
upon the work within a year. 
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(Copy.) 

[Incorporated Jnne, 1856.] Gorlis^ Steam ENGDns Company 

G eorge H. Corliss, Treasurer, 
Providence, R. I., lltb May, 18 



er, '[. 
72. ) 



To Messrs. Moses B. Lockwood, Charles E, Carpenter, Joseph J. Cooke, Water 
Commissioners : 

Gentlemen :— My pending contract for a steam pnmping apparatus for 
the city of Providence, was undertaken with a clear understanding that it 
was to "be used in connection with a "Standing Pipe" for 120 feet "head." 
Mr. Shedd has proposed to me the substitution of an Air Chamber in place 
of a standing pipe. 

Kow this is to say that I do not deem either the standing pipe or the air 
chamber necessary to the proper working of my system, and shall be con- 
ent to try the apparatus without either of the said appliances, but I do not 
waive my right to the benefits of the standing pipe, if, after trial, I should 
the satisfied that it is necessary to the successful working of my apparatus. 

Very respectfully yours, 

Gbobqb H. Cobliss. 

Sixth: — As to ^^what amount has been paid for marble used 
in construQtion^ and where located^ and what sums have been ex- 
pended for foreign granite^ and where it was obtained."*^ 

The only marble used in the construction of the works 
is a slab for a wash bowl at Hope Engine House, the cost of 
which was fifteen dollars. No foreign granite whatever has 
been used. 

Seventh : — As to " the number of employes in the Engineering 
Departm^nt^^ etc. 

The force in both water and sewer departments, the capaci- 
ties in which they severally act, and their rates of compensa- 
tion, are as follows : 

WATBB WORKS AlTD 8EWEB3. 

A chief engineer at a salary of $8,000 per annum. 

An assistant engineer, who has general charge of the business of the 
office, verifies bills and estimates requiring the approval of the chief engi- 
neer, and pays off the yard and service pipe employes and aU laborers on 
sewers constructed by the day. Salary, $3,000 per annum. 

A clerk at $1,000 per annum. 

A copyist at $1.25 per day. 

WATEB WOBKS. 

An a'lsistant engineer in charge of operations at Pettaconset Pnmping 
Station. Hope Keservoir and Pumping Station, and Sookanf sset Beservoir 
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Salary. $3,000 per annum, and an extra allowance of $85 per month while 
attending to his duties at both stations. 

An assistant engineer, resident at Pettaconset Pnmping Station, at 
$1,200 per annum and rent of hdUHe. 

Two students at same place, at $300 each per annum. 

An axeman at same place, at $2.00 per day. 

Tw o assistant engineers at Hope Beservoir, one each at $1,200 and $1,000 
per annum. 

Two students, at same place, at $400 each per annum. 

A time-keeper and handy-man, at same place, at $3.00 per day. 

An assistant engineer on distribution, at $1,200 per annum. 

Two students on same work, one each at $500 and $400 per annum. 

An assistant engineer in the office, on plans, service and mlBcellaneous 
work, at $1,000 per annum. 

A mechanical engineer, at $200 per month. 

A service pipe engineer, at $1,000 per annum. 

SEWEB9. 

An assistant engineer in charge of designs, plans, records and general 
office business of sewers and private drain connections, at a salary of $2,500 
per annum. 

An assistant, engineer in general charge of construction (field work) at 
$2,500 per annum. 

Two assistant engineers on construction, one each at $1,200 and $1,000 
ptr annum. 

Two assistant engineers on field and office work, one at $1,000, and one 
working afternoons only at $5C0 iier annum. 

Two students at $500 each, and one at $400 per annum. 

One handy-man (field work) at $2.00 per day. 

Two draughtsmen and general assistants, at $1.50 per day each. 

One engineer of private drain connections, at $100 per month. 

One temporary assistant to above, at $3 per day. 

Two clerks, one at $1,000 per annum and one at $2.25 per day. 

Eighth : — As to " the acceBBibility of all contracta,^^ etc. 

The Commissioners do not remember that any case has ever 
occurred in which a citizen has been denied opportunity to 
examine a contract after its execution. An examination of 
records has never been denied excepting when containing a 
record of proposals for furnishing work and materials, the 
contract for doing which had not been executed. The ** Or. 
dinance in Relation to Water Commissioners and Water 
Works," approved September 20, 1869, provides that '* the 
contents of no proposal shall be made known to any person 
not a member of the commission until after a contract shall 
have been made." While, therefore, pleasure is taken in 
affording information to parties interested in the work, it is 
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not conceded that the • transaction of business in the several 
departments should be impeded by improper demands upon 
the time of the Commissioners or their employes. 

Ninth : — As to ** the comparative merits and cost of Scotch 
and other pipes" etc. 

The essential points of a. good sewer pipe are, strength to 
withstand external pressure ; the ability to resist the chemical 
action of sewage acids and gases upon its inner surface, and 
of the earth in which it may be imbedded ; true shape and 
interior smoothness. 

The pipe mainly in use by this department is the Scotch 
vitrified stone-ware pipe, the excellence and durability of 
which is undisputed. We have also used the vitrified pipe of 
several difEerent American manufacturers, which usually have 
less strength, and also cost less (the best of them by from 
six to nine cents per foot for twelve-inch pipe, and nine to 
fifteen cents per foot for fifteen-inch pipe). This diflfer- 
ence in cost is a small percentage on the completed sewer, as 
the cost of excavating, backfilling, laying, paving, etc., is the 
same, whatever the pipe used. With one or two exceptions, 
the American makers use the slip-glaze, which allows the use 
of poorer clay and less complete burning than is necessary for 
pipe of a reliable character. The salt-glazed pipe must be of 
good clay and thoroughly burned to make a perfect glaze, and, 
at the same time, a sound pipe of true form. We have never 
laid cement pipe, so-called, made of cement and sand, for rea- 
sons which appear in this statement. 

As, according to the tests of time and science and the judg- 
ment of the best engineers of this country, well made vitrified 
stone-ware or clay pipes, and in an eminent degree, the Scotch, 
possess all the requisites for sewerage uses, the question as to 
comparative merits may best be answered by stating the ob- 
jectionable features of cement pipe. 

Weakness When our present Point street sewer was built, 

in 1872, a line of cement pipes was taken up that had been 



/ 
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laid about a year. The contractor was to have these pipes, 
but many of them would not hold together to be taken out, 
and the attempt to save them was abandoned. 

In excavating for a new sewer in Friendship street, in this 
city, early last month, a line of six-inch cement drain pipes 
was taken out, some of which were examined and found to be 
so soft that a pick-point lightly struck on the top would pen- 
etrate it half an inch, and the bottom was not as hard as some 
kinds of dry, unbaked clay. It is not known when they 
were laid. 

The city surveyor of Hartford, in 1872, says: "I have 
long been convinced of their utter worthlessness, as now 
made, and our experience in taking up several lately has borne 
the strongest proof of the correctness of my opinion. We 
have had occasion to remove quite a number of small pieces, 
one of which had only been laid a little more than a year, and 
the others a longer time, and in every case we have found 
them either smashed in the ground or else so far gone that 
with the greatest care they could not be removed from the 
trench." 

In Taunton, a portion of a cement pipe sewer, through 
which only clear water flowed, was uncovered for examina- 
tion, to determine the question as to further use of that kind 
of pipe. It was found to be honey-combed and in so weak a 
condition that brick had to be substituted. 

John P. Culver, chief engineer, Board of Public Works, of 
Jersey City, says: "Cement pipe never will answer a safe 
purpose until it can be manufactured so as not to become dis- 
integrated after being laid in the trench and covered, i 
have known a sewer to cave in built of it, and make a most 
disagreeable state of affairs from the fact of not knowing to 
what extent the break extended." 

The city surveyor of Newark, N. J., has used them and finds 
they break easily. 

Large cement pipes have been found broken into several 
pieces in Indianapolis. 

The city engineer of Springfield, 111., says that they are 
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seldom of uniform texture and are very easily broken ; don't 
consider them safe or durable, while the vitrified pipe is as 
lasting as time. 

While it is true that some cement pipes may, and occasion- 
ally do, prove durable under the service to which they have 
been subjected, there is always an uncertainty attending their 
use, which cannot be said of the Scotch pipe, and perhaps 
some American brands of vitrified pipe. 

E. S. Chesbrough, city engineer of Chicago, and the highest 
authority on the subject of sewerage in iJiis country, says that 
while some cement pipes have laid twenty years, and are still 
in good condition, others have failed in less than three years ; 
and further, that it is very difficult, if not impossible, to be 
certain with regard to the quality of a cement pipe, while it 
is not so with regard to hard-burnt clay. He says in conclu- 
sion : " Cement pipes have been slowly disintegrated by cer- 
tain gases and acids emptied into them. Some very strik- 
ing instances of this kind occurred in San Francisco, where 
urine from privies was discharged into the cement pipes. 
Nothing of this kind has ever, occurred, so far as I can learn, 
with well-burnt pipes. My opinion is that hard burnt or vit- 
lified clay pipe should be preferred for sewerage purposes to 
' cement pipe, because of the much greater certainty of getting 
a good article of the former than of the latter ; and in this 
respect 1 have the concurrence of several distinguished mem- 
beis of my profession, who have come to their conclusion on 
the subject after years of observation and experience." 

City engineer Smedley, of Philadelphia, says of cement 
pipe, that although somewhat cheaier than vitrified pipe, 
there is so much uncertainty in them that he. would not be 
willing to risk their general introduction. ^^ Cases have been 
reported to me of cement pipes where they have all had to 
be taken up on account of their deterioration." 

The city engineer of Patterson, N. J., does not believe 
care is taken to have the cement pipes of uniform texture,* 
and that if sufficient water is used to make the mass homo- 
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geneous, the time required to have the pipes properly made 
and the cement well set and seasoned, would make the cost 
of cement pipe equal to vitrified. 

N. Henry Crafts, formerly city engineer of Boston, says 
he regards cement pipe as worthless ucdess made of the best 
materials, and even then it is not as good as the vitrified— 
would use the latter notwithstanding the difference in cost. 

The superintendent of sewers in Boston says that one of 
the worst features of the use of cement pipe is the uncer- 
tainty of its quality, — no sample test being possible. 

The city engineer of Pittsburgh is of the opinion that if 
the proper quality of materials is used, and their thorough 
manipulation and proper ** setting" is secured, cement pipe 
may stand, otherwise the most unsatisfactory results will be 
obtained. He would not like to risk it on any extensive 
work. 



The city surveyor of New Haven, where cement pipe has 
been somewhat extensively used, confesses to a feeling of un- 
easiness, and thinks the time may come when it will be found 
that the experiment was tried oi;i too large a scale. 

Susceptibility to Chemical Action. — About five years ago, 
Professor S. W. Johnson, of Yale College, reported as follows ' 
to the mayor of New Haven, on the comparative merits of 
salt-glazed Scotch pipe and cement pipe : " The cement pipe 
becomes lined, indeed, with a greasy coating which, doubtless, 
would hinder the subsequent actioQ of acid, but the solubH- 
ity of the cement is nevertheless a most serious objection in 
a sewer pipe, which must be laid down and repaired at 
heavy cost, and which ought, therefore, to be made of the 
most durable materials. I have also examined the salt-glazed 
stoneware pipes. These appear to unite every quality of ma- 
terial requisite for a good sewer pipe . 

" They are exceedingly hard and fine in texture, and are 
■well coated on both sides with the salt-glazing, which is nearly 
the same thing as a coating of glass, and is as nearly insoluble 
and indestructible by acid and alkali as anything which the 
arts produce that can be employed in sewer pipes. 
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*' The salt glazed pipes deserve the preference, especially 
as their expense is not much gi'eater than that of the cement 
pipes." 

In Philadelphia, in 1871, Thomas Shaw, a well known en- 
gineer, immersed separately in the strongest sulphuric acid, two 
samples each of Scotch and American vitrified clay and ce- 
ment pipe. They remained immersed about three months, 
when, on examination, the Scotch and American vitrified pipe 
were found to be in no way affected, while the cement pipe 
showed the disintegrating effects of the acid in its corroded 
surface, and in the separated particles of cement and sand 
with which the bottom of the vessel was thickly covered. 

Charles A. Putnam, a civil engineer of Salem, Mass., reports 
the following case which came under his notice : In 1869, 
some cement pipe drains owned by the Naumkeag Steam Cot- 
ton Company, and through which privy sewage was discharged, 
were uncovered to make connections, when they weie found to 
be in very bad condition, the bottom of the pipes being in 
about as soft a state as the matter flowing through them, and 
would fall out when the pipes were lifted from their bed?. 
The pipes leading from the houses were in a better condition 
and are still in use. These pipes were made under the 
Knight patent, and were laid in 1865-6. 

Cement pipes have been condemned in New York City, 
Chicago, Cincinnati, Toledo, Washington, Minneapolis, Little 
Rock and other localities, for the specific reason that they will 
sooner or later become disintegrated by the action of sewage 
acids, gases, etc. 

In Washington, cement pipes, uncovered by a change of 
grade, were found to be in such a state of decomposition that 
they could not be taken up whole. 

In Jersey City, in 1872, quite a number. of cement pipes 
were uncovered, all of which were more or less disintegrated 
on the outside. 

In Rochester, cement pipes that had been down only one 
year were found to be unfit to relay. 

Several cases of the destruction of cement pipes by acids. 



32 CITY DOCTTMBNT. No. 118. 

' . ' ■ ■ < 

urine and house drainage, have come to the knowledge of our 
chief engineer. 

Less than one-fourth of our large cities use cement pipes. 
Some that formerly did so have abandoned the practice; 
among them Jersey City, St. Louis, Hartford, Erie, Toledo, 
Baltimore and Richmond. 

Besides these, the following cities do not use cement pipes : 
Washington, which, in 187S, laid seventy miles of pipes, 
nearly one-half of which (and the most satisfactory portion) 
were Scotch; Paterson, N. J., where the use of Scotch is 
required by ordinance ; Philadelphia, New York, Pittsburgh, 
CShicago, Columbus, Cincinfiati, Alleghan3% Lancaster, Spring- 
field, 111., Minneapolis, Fort Wayne, Little Rock, Lawrence, 
Kan., Augusta, Lynn, and others. 

It is understood that the following cities use cement pipe: 
Brooklyn, Portland, Cambridge, New Haven (less than for- 
merly), Newburg, Buffalo, Harrisburg, Cleveland and the 
Newark Aqueduct Board. Boston has used all kinds, but 
now favors vitrified. 

The present cost of Scotch pipes, delivered in this city, is 
74 cents per foot for 12-inch, and f 1.15 per foot for 15-inch. 

The cost for American vitrified pipes varies from 52 cents 
to 68 cents per foot for 12-inch, and 92 cents to $L06 per foot 
for 15-inch, the smaller prices being conditioned on the pur- 
chase of large quantities. 

The original bill of some 12-inch cement pipe bought in this 
city for the purpose of making tests, gave the price as 60 cents 
per foot net, but a new bill at 50 cents per foot net was after- 
wards sent in. 

In the purchase of Scotch and American vitrified pipes, we 
have dealt with seven different parties — four in NewYork, two 
iu Boston and one in New Haven. 

Of the total length of sewers constructed during the last four 
years, sixty-six per cent, is of the Scotch and American vitri- 
fied pipes, sixty-two per cent being Scotch : the renoiaining 
thirty-four per cent is of brick. Included in the total amount 
laid are the catch-basin connections, which somewhat increase 
the proportion of pipe to brick sewers. 
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Tenth. — As to " the depths and sizes of our sewers^ cls earn- 
pared with the larger cities of this country. ^^ 

Until recently the standard depth for our sewers. — meas- 
ured to the inside crown of the arch, — has been eight and a 
half feet below the level of the curbstone. This depth was 
* adopted in concession to popular prejudice on the subject, but 
recent experience in this city, and further information as to the 
experience of other cities, have induced 'the commissioners to 
change the standard depth to ten feet, which is believed to be 
none too great for the most efficient and economical results. In 
some parts of the city it is impossible to obtain this depth, — nor, 
in cases, even half of it,— on account of the height of the tide, 
it being in no instance allowed to construct the sewer so as to 
be continually under water, nor can this standard depth be 
uniformly adhered to in other parts of the city, as a proper 
grade, or fall, must be maintained, however irregular the sur- 
face /)f the ground : and in streets like Congdon and Benefit, 
the depth should be such as to admit of a proper fall for house 
drains from estates on the lower side of the street, that on ac- 
count of their location, can have no other means of drainage. 
In Congdon and Benefit streets the sewers are sixteen feet 
deep, but there are cellars now built on both those streets that 
are too deep to be drained iuto the new sewers. A less depth 
than the standard adopted, while it would answer for surface 
drainage, would generally render the work of little value for 
house sewerage or for that very important service of lowering 
the stagnant water about the foundations of buildings. 

In New York, the general grade of street sewers is thirteen 
feet below the level of the curb. 

In Brooklyn, the present practice is to lay the brick sewer 
invert thirteen feet and the pipe sewer invert twelve feet below 
grade of street. 

(The measurements for depth are generally given to the 
invert.) 

In Boston, the ruling depth for suburban sewers is about 
nine feet, and for business purposes twelve feet, or ten feet 
clear, to the highest water line in the sewer. 
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In Jersey city it is the rule, where possible, to arrange the 
water run of sewers twelve feet below curb grade. 

In Newark, N. J., the sewers generally are about thirteen 
feet below the street grades, that depth being considered suffi- 
cient for ordinary cellars. Some of the sewers are much deeper, 
and many, on low ground^ are of less depth. 

In Philadelphia, the depths of the sewers are such that the 
bottom of the house-connection pipe must enter the sewer, 
(usually at the springing line of the arch), at a depth of eight 
and one-half feet below curb level, which would bring the bot- 
tom of a three feet circular sewer ten feet below the curb level. 

In Cleveland, the minimum depth of main eewers is twenty 
feet, which, on account of the very uneven topogmphy of that 
city, necessarily carries some portions of the sewer much deep- 
er ; and for branch sewers, twelve feet is the minimum depth 
unless it be in exceptional cases. 

In Cincinnati, the general depth of brick or main sewers is 
fifteen feet, and of pipe or lateral sewers, thirteen feet. 

In Chicago, twelve feet to the bottom of the sewer, and 
sometimes more, is considered very desirable, but they are often 
compelled to make nine feet, and even less, answer, in low 
streets. 

In St. Louis, on account of the topography of the city, the 
trunk sewers vary from ten to sixty feet in depth. Ihe main 
sewers or channels of drainage, into which the lateral seweis 
dischai'ge, are generally sixteen feet deep ; and the district or 
lateral sewers about twelve feet. Greater depths are now de- 
manded than in former years. 

Information in regard to the depth of sewers in other coun- 
tries, is contained in the report on sewerage made to the board 
oi aldermen in February of this year. 

The proportion of our small sewers (twelve and fifteen 
inches in diameter) to the total length of all sizes constructed, 
is sixty-three per cent. 

In Brooklyn, these sizes amount to seventy and one-half per 
cent., of which, according to the latest reports by which a com- 
parison can now be made, something less than one half are of 
cement pipes. 
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The later New York sewer reports fail to give total con- 
struction by sizes. Previous to 1865 pipe sewera were not laid 
in that city, and of course the proportion of large sewers was 
considerable. By the reporlj for 1865 it appears that of the 
length of sewers planned for eight drainage districts, eighty- 
three per cent, was to be of twelve to eighteen inch vitrified 
stoneware pipe. In the five years ending with 1872, sixty- 
seven per cent, of the total length of sewers built in New York 
was of pipe. The former per centage, it will be seen, (and 
probably the latter) include eighteen inch pipe, which, in Prov- 
idence, amounts to only a fraction over one per cent, of the to- 
tal length laid. 

Late Boston reports do not give summaries of all sewers 
laid ; but of total length constructed during the years 1872 
and 1873, the proportion of twelve and fifteen inch was forty- 
eight and two thirds per cent. 

In Chicago, the proportionate length of twelve and fifteen- 
inch sewers, is thirty-three and two thirds per cent ; but on 
account of the flatness of the territory, and the necessarily 
slight grades of the sewers, much larger sectional areas are re- 
quired than in a city like Providence, where the grades are 
steeper, and smaller pipes have the same capacity, and will do 
equally efficient service as larger ones in the former locality. 

In Worcester, the proportionate length of sewers, fifteen 
inches and smaller, including 2,233 feet of nine inch, is forty- 
nine and one third per cent. 

Eleventh : — As to **iA« depths of our sewer outlets^ with refer* 

ence to the tides ; and the cases of damage^ ifony^ resulting from 
the overflow of tide water from the sewers into the basements of 

buildings; and^ ifcmi/y the cause of such damage^ and the proper 

remedy therefor^ 

With two exceptions the bottoms pf these outlets are one 
foot or more above low tide, and are therefore entirely emptied 
of tide water twice in twenty-four hours. 

The exceptional cases are those of Dorrance street, where 
the large size of the sewer and the flat grade of the street made 
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it .necessary to put the bottom of the outlet only six inches 
above low tide ; and the intercepting sewer which is a little less 
than a foot aboye. The larger outlets are never entirely sub- 
merged by ordinary high tides. • 

We are not aware that the tide will rise any higher^ with 
reference to cellars, in deep sewers than in shallow ones. 

Only one case of injury resulting from the overflow of tide 
water from a sewer into the basement of a building has come 
to our knowledge. In that case, we are informed that an oc- 
cupant of the premises propped open a tide valve with a stick, 
designing to let the water out faster, and left the valve so for 
the tide to flow through into the cellar on its next rise. The 
proper remedy for such injury is to leave sticks out of the 
valves* 

No claims for damages can lie against the city on account of 
injury by reason of private sewer connections, as each owner 
of an estate connecting with a sewer is required to sign an ap- 
plication before a permit to connect is issued, containing the 
following clause : 

" And the undersigned farther agrees that no claim for damages which 
may be occasioned to such estate, or any property thereon, in any manner, 
by the construction, use or existence of such drsdn or connection, shall be 
made against the city." 

Twelfth : — As to " the amount of deposit in the sewers" etc. 

From November 17th, 1873, (when the present superin- 
tendent of cleaning began service,) to September 30th, 1874, 
7,400 feet of the 57,876 feet of the new sewers under his charge 
required cleaning ; and the amount of deposit taken out was 
4,518 cubic feet, or less than eight per cent, of a cubic foot per- 
running foot of the total length of sewers In nearly every case, 
those portions of the sewers below high water mark are, and 
have been from the first, kept entirely clean by the action of 
the tides. 

'During the same time, 2725 feet of the 87,500 feet of the 
old drains required cleaning, and the amoimt of deposit taken 
out was 8,081 cubic feet, or about twenty-one and a half per 
cent, of a cubic foot per running foot of the total length of 
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drains^ Those portions of the old drains requiring to be cleaned, 
were in most cases full or nearly so. A general cleaning of 
old sewers had previously been made. 

It will be seen that the proportion of deposit in the new 
sewers to that in the old drains was, per foot, as 8 to 21. 

A large proportion of the cleaning of the new sewers has 
been made necessary by deposits left in them during their con- 
struction ; or during or immediately after the construction of 
sewers discharging into them. This was entirely the case in 
North Main street, where eighteen days and four hours labor 
were spent on the upper end of the sewer this season, which is 
the longest time that has been given to any one sewer. Earth 
is sometimes carried into the sewers during the construction 
of private drains. 

The new sewers receive their surface drainage through catch- 
basins at the sides of the streets, by means of which catch-basins 
as much as possible of solid matter is kept out of the sewers. 
In the case of the old drains, there are some small catch-basins, 
but generally there are only chutes of no retaining capacity. 
In the old drains, however, there are large chambers where a 
portion of the deposits, which have passed through the catches 
or chutes, setties. 

The deposits taken from the catch-basins of the new sewers, 
amount to 48,091 cubic feet. 

The deposits taken from the sand-catchers oi the old drains, 
amount to 4,471 cubic feet, and from the chambers of the old 
drains, 21,269 cubic feet have been taken, a portion of which 
would, but for them, have remained as deposit in the sewers, 
and the balance been discharged into the haibor. 

Thirteenth ; — As to ** ^ method employed far deaning the 
iewerSf^^ etc. 

The method mainly relied upon for cleaning the sewers, is 
flushing with water from the hydrants. The rush of water 
carries the accumulations along to the manholes, where they 
are stopped by temporary dams and taken out. Sewers of 
sufficient rize for laborers to enter are either flushed or cleaned 
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by the use of a shovel adapted to the purpose. In five streets 
where sand had been washed- into the sewers from new sewer 
trenches, or on account of extraordinary circumstances, an ap- 
paratus designed to be dragged through the sewers, has been 
used to gather the material. The total length of time during 
which this was employed on the five streets was about fourteen 
days. This apparatus has not been used on North Main street 
for more than a year. The sewers rarely need cleaninTf,"except 
where earth has been washed in from other new work. 

Fourteenth : As to " the condition and capacity of the stone 
sewers taken up^ their total lengthy tvith the sizes and kinds of 
sewers svbstituted therefor.^^ 

This question seems to imply a right of discretion' on the 
part of the Commissioners, as to whether or not to take up 
old stone drains. The Commissioners never had such right, 
but have been positively directed in each case by the Board 
of Aldermen, or by the City Council, to construct new sewers 
where the old ones existed. The order itself indicates dissat- 
isfaction with the old ston^ drains, and the Commissioners, in 
putting in new sewers, have built such as they believed the lo- 
cality demanded, quite independent of the size or depth of 
the old drains. When the construction of sewers under the 
present system was begun, the work was ordered by the Board 
of Aldermen, and for more than two years it was the practice 
to submit plans to the Board, giving sizes and locations of the 
proposed sewers, before the work was ordered by the Boaid. 
The system was thus established and endorsed by the city 
government, and at the time when the mode of ordering sew- 
ers was changed, an elaborate report upon the sewerage sys- 
tem was, by order of the Board of Aldermen, published and 
distributed to members of the government and to citizens 
generally. The Commissioners have never received any Inti- 
mation, from either branch of the city government, that the 
plans are not fully approved, and after such long and public 
notice of their character, it seems proper to conclude that the 
system is endorsed in every particular by the City Council. 
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The following table gives the comparison called for as far 
as practicable : 



OLD DBAIN8 TAKBN UP OB 8UPEBSBDED. 



8TBEBTS. 



SIZB8. 



Angell 2'fi"xr8" 

Thayer 20"x 30" brick 

;15 pipe. 

Star 2'fi"xl'8" 

Pearl . ..!3'8"x3'4" 



Wftahinjfton ... .r6"x3'0" 

Dorrance 4'0"x3'6" 

Westminster. . . 4'0"x 3'6" 



Fountain 
Brook.... 



4'6"x 4'0' 
4'0'x4'0" 



TVickenden 4 O'x 4 0' 

Ship. '2 6'xiy 



LSNOTH8. 


CONDITION. 


200 ft. 

60 

440 

310 

2,211 


Fair. 

Good. 

Good. 

Fair. 

Good. 


400 
1,120 
1,OT8 


Fair. 

Good. 

Good. 


25 
1,G80 


Good. 
Fair. 


160 
440 


Fair. 
Fair. 



BIZB8 SUBSTITUTED. 



12-inch pipe, 

22* circular brick. 

22' circular brick. 

15-inch pipe. 

505 ft, of 38'x 67' brick. 

1,198 ft. of 36'x 54' brick. 

508 ft. of 24"x 36' brick. 

22' circular brick. 

H6' circular brick. 

059 ft. Of 22' brick. 

4:i4 ft. of 18' pipe. 

307 ft. of 15' pipe. 

578 ft. of 12" pipe. 

12- pipe. 

380 ft. of 32'x 48' brick. 

1,300 ft. of 28" x42' brick. 

20' circular brick. 

12' pipe. 



A part of the old drain in Pearl street, (six hundred feet,) was 
left in the ground, but is no longer used. 
. The new brick sewers, not specified as circular, are egg- 
shaped. 

The old sevrer in Thayer street was ordered to be taken up, 
because of its insufficient depth, and the new one was laid six 
to seven feet deeper. 

The old drain in Westminster street contained six inches to 
three feet in depth of very offensive matter. Those in Wash- 
ington, Pearl, Dorrance and Wickenden streets, contained 
some mud, and the one in Ship street about three inches of 
sand. 

The capacity of stone sewers, as compared with pipe or brick, 
cannot be given by sizes ; the rate of fall and the smoothness 
of the conduit enter very largely into the question. 

Experiments have proved that with the same size and fall, a 
rough conduit, (smooth, however, as compared with a stone 
drain) "requires twice the head or force to discharge a given 
quantity of water that is requii*ed by a i^mooth one. 
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Fifteenth : — As to " whether any sewers have been constructed 
which were not ordered by the Ovty Coundl^^ etc. 

There has been no case of the construction of a sewer where 
one was not ordered by the proper branch or branches of the 
city government. 

It has been the practice from the beginning of the work on 
sewers by this commission, whether acting as Commissioners or 
as a committee of the Board of Aldermen, to run spurs from the 
main line under construction to the lateral streets, so that when 
sewers shall be laid in those streets, the work can be connected 
without disturbing the street in which the main is laid. Such 
spurs were always represented in finished plans furnished to 
the Board of Aldeimea 

Sixteenth: — As to " the hind of pipe which parties connecting 
with sewers are required to use.^^ 

There has as yet, been no restriction upon the kind of pipes 
used by such parties, except that it shall be reasonably free 
from liability to destruction, where it would injure the public 
sewers, and especially where it is located within the public 
highway. Parties have selected such pipe answering this re- 
quirement as they chose, usually that of American manufac- 
ture, and we are not aware that any Scotch pipe has been 
used for the purpose in the city. 

Questioyi by Alderman Clarke : — " What motives influenced 
the Water Commissioners to place a Cornish engineat Petta- 
conset, instead of a Worthington ?" 

Answer: — In the quarterly report of the commissioners, 
April 1, 1871, in speaking of the Worthington engine, they say : 
'* The height of suction made necessary by our plans in order 
to be secure from injury by freshets in the Pawtuxet, (at least 
12 feet,) added to the depth of the natural filter basin, pre- 
cludes its permanent use at Pettaconset, even if there was no 
doubt otherwise of its superiority to the Cornish," 
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The Commissioners now add that the much larger duty which 
theybelieve that the Cornish engine, constructed in accordance 
wHh their plans, will perform, will result in great economy in 
use, at any rate when the demand for water shall be fairly pro- 
portioned to its capacity. 

Joseph J. Cooke, \ „ , . „^ 

Chas. E. Caepentee, ( ^°^^ ">} T""^^' 
„^ ^ i Commissioners. 

William Corliss, ; 
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REPORT. 



Oeficb op the Board of Water Commissioners 
Providence, R. I., September 1, 1875 

To THE Honorable, the City Council : 



^ERS, ) 



The Board of Water Commissioners, elected February 27th, 
1874, respectfully present their Sixth Quarterly Report on 
Sewers : 

Since the date of the last report, the following sewers have 
been ordered by the City Council to be constructed : 

Amos street y from North Main street to the river. 

Arnold street, from the summit between Benefit and Thayer 
streets to Brook street 

Arnold street, from East street to Q-ovemor street. 

Beacon and Maple streets^ from Prince street to Pearl street. 

Borden street, from Hospital street to Eddy street. 

Bridffham street, from Cranston street to Central street. 

Brown street^ from Barnes street to Olney street. 

Clemence street, from Washington street to Fountain street. 

Prairie avenue and Prince street, from Friendship street to 
Pearl street. 

Vinton street, from Asia street to Broadway. 

By resolution of the City Council, approved June 18, 1875, 
further proceedings in the construction of a sewer in Peace 
street, from Broad street to Prairie avenue, were directed to 



6 CITY DOOUMBNT. No. 37. 

be suspended " nntil such street is accepted and declared a 
public highway by the board of aldermen." No work had 
been done in the construction of this sewer. 

The following sewers have been completed since the date of 
the last report, but the accounts are not yet in readiness for a 
statement of their cost : 

Arnold street^ from Benefit street easterly to summit between 
Benefit street artd Thayer street. 

Beacon street^ from Pine street to Broad street. 

Beacon and 3Iaple streets^ from Prince street to Pearl street. 

Borden street^ from Hospital street to Eddy street. 

.Bridgham^ Central and Pearl streets^ from summit in Bridg- 
ham street east of Central street to Broad street 

Carpenter and Battey streets^ from Ringgold street to Foun- 
tain street, 

Clemence street^ from Washington street to Fountain street 

College street^ from Benefit street to Prospect street 

Crary street^ from Plane street to Mary street. 

George street^ from Cooke street to Brook street 

High street^ from Battey street to Knight street. 

High, Courtland, Carpenter and Fountain streets, from 
Almy street to Jackson street. 

Hospital street, from Crary street to Borden street 

Keene street, from Prospect street to Thayer street. 

Knight street, from Carpenter, street to Washington street. 

Knight street, from the summit between Cranston and High 
streets to High street. 

Langley street, from Plane street to Hospital street. 

Lemon street, from Carpenter street to Fountain street. 

Newton street, from summit between AtwelVs avenue and 
Federal street to AtwelVs avenue. 

Pine street, from summit near Seekell street to Pearl street 

Prairie avenue, from Public street to Pearl street. 

Prairie avenue and Prince street^ from Friendship street to 
Pearl street. 

Richmond street^ from Elm street to Point street. 
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South streeUfrom Plane to CheBtnut street, and from Chest- 
nut to Richmond street 

Sutton street^ from summit between Asia and Lee streets to 
Broadway. 

The accounts in relation to the following sewers, heretofore 
reported as completed, are not yet in readiness for a statement 
of their cost : 

Benevolent and Benefit streets^ from Brown street to College 
street. 

Chapel and Snow streets^ from Burrill street to Westmin- 
ster street. 

Dyer street^ from Market square to Orange street. 

JUddle street, from Eddy street to Dorrance street. 

South Water street, from College street to the river, at foot 
of Crawford street. 

Thayer street, from Bowen street to Angell street, and through 
Angell and Brook streets to the river. 

Transit street, from Mohawk Alley to Benefit street 

The following sewers ordered by the City Council, are in a 
state of progress as follows : 

Borden street, from Plane street to Hospital street ; com- 
pleted from Hospital street to Mary street Catch-basins not 
to be built until street is graded. 

Bridgham street^ from Cranston street to Central street; 
completed except curves and catch basins. 

Brotvn street^ from Barnes street to Olney street; trench 
opened from Olney street to near Halsey street. No sewer 
yet laid. 

Courtland street^ from Carpenter street to Broadway ; work 
commenced on the 30th ultimo. 

Dawson, Brighton and Knight streets, from Marshall street 
to Carpenter street ; completed from Carpenter street to within 
100 feet of Courtland street, except two catch-basins. 

High, Knight, Washington and Battey streets, from Court- 
land street to Fountain street ; completed from Fountain street 
to High street, except two catch-basina 
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Olney street^ from Mallett street to North Main street ; com 
pleted except curve into Brown street and three oatch-basms. 

Vinton street^ from Asia street to Broadway ; completed 
except two catch-basins. 

Work on the following sewers, (completing the list ordered 
to be constructed by the Board of Water Commissioners,) has 
not been commenced : 

Amos street^ from Noi^ih Main street to the river. 

Arnold street^ from East street to Governor street, 

Arnold street^ from the summit between Bent^fit and Thayer 
streets to Brook street. 

Custom House street^ from Weyhosset street to Dyer street 

Assessments for the following sewei*s have been completed 
and certified to the City Treasurer : 

Arnold street^ from Benefit street easterly to 
summit between Benefit street and Thayer street^ $609 99 

Beacon street^ from Pine street to Broad street^ 602 38 

Benevolent and Benefit streets^ from Brown 
street to College street^ - - - 3,747 23 

Bridgham^ Central and Pearl streets^ from 
summit in Bridgham street^ east of Central street 
to Broad street^ - . - - 4^176 26 

Charles and West River streets^ from Randall 
square to Walling street^ - - - 4,608 64 

Clemence street^ from Washington street to 
Fountain street^ - - - . 436 26 

College street^ from Benefit ttreet to Prospect 
street^ - « - . . 1,855 17 

Crary street^ from Mary street to Plane street^ 1,360 26 

Dyer street^ from Market Square to Orange 

street, - - - - - - 2,501 15 

George street, from Cooke street to Brook street^ 2,389 33 
Hospital street^ from Crary street to Borden 

street, - - - - - 436 95 



Amount carried forward, $22,713 62 
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Amount brought forward, 122,713 62 

Keene street^ from Prospect street to Thayer 
street, --.-.. 3,519 64 

Langley street^ from Plane street to JSbspital 
street, -.---- 8,265 29 

Newton street, from suTttmit between AtweWs 
avenue and Federal street to AtwelVs avenue, - 222 99 

Pettis street, from Palmer street to Walling 
street, ------ 530 64 

Pine street^ from summit near Seekell street to 
Pearl street, ----- 3^549 30 

Prairie avenue, from Puhlic street to Pearl 
street, ------ 7,875 83 

Prairie avenue and Prince street, from Friend- 
ship street to Pearl street, - - - 8,i65 52 

Richmond street, from Elm street to Point 
street, -.---- 677 85 

South street, from Plane to Chestnut street and 
from Chestnut to Richmond street, - - 3,647 12 

South Water street^ from College street to the 
river at foot of Crawford street, - - 655 23 

Sutton street, from summit between Asia and 
Lee streets to Broadway, ... 2,095 12 

Walling and Nichols streets, from West River 
street to Charles street, - . • 2,708 34 

West River street, from a point about 65 feet 
northeasterly from Walling street to Walling 
street, - - - - - - 226 92 



$65,053 31 



Drain Layers* licenses have been issued during the last 
quarter, as follows : 

George L. Burlingame, Willard F. Inman, 

George M. Carr, John Keogh, 

Alexander O'TooIe. 

The total number of such licenses issued, to date, is fifty- 
nine. 2 
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A schedule of sewer bills approved by the Board of Water 
Commissioners, from June 1, 1875, to August 31, 1875, inclu- 
sive ; a trial balance of the Board of Water Commissioners* 
Ledger, Sewer Department, August 81, 1875, inclusive; a 
trial balance of the Ledger of the Committees appointed by 
the Board of Aldermen to build certain sewers August 31, 
1875, inclusive, and a schedule of receipts by the Board of 
Water Commissioners, paid to the City Treasurer from June 
1, 1875, to August 31, 1875, inclusive, are hereunto appended 
and made parts of this report. 



Joseph J. Cooke, 
Chas. E. Carpenter, 
William Corliss, 



Board of 
Water Commissioners. 
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SCHEDULE OP BILLS APPROVED BY THE BOARD OF WATER 
COMMISSIONERS, SEWER DEPARTMENT, FROM JUNE 1, 1875, 
TO AUGUST 31, 1875, INCLUSIVE. 



1280 William H. Smith, salarf as inspector on sewers, . 100 00 

1281 Dutv J. Greene, " " . " . . 104 00 
1282, Henry F. Davis, '* " " on sewers, . 104 00 

1283 C. Frank Allen, " ** ** of sewer pipes, . 100 00 

1284 Allen Aldrich, " " superintendent of cleaninf; and 

repairs, 100 00 

1285 James L. Sherman, ** *' inspector on sewers, . 45 60 

1286 William Whittaker, " " " " " . . 110 00 

1287 Thomas R. Belcher, " " " *' " . 100 00 

1288 Henry L. Ripley, •* '* " «i c< . 164 00 

1289 Lucius J. Sampson, ** '* engineer of private drains, 100 00 

1290 William Bowler, " " inspector on sewers, . 104 00 

1291 Thomas F. Crandall, " " " ** " . .104 00 

1292 William H.Kelly, testing cement, . . 35 77 

1293 Warren S. Burnap, " •* . 35 33 
1594 Henry Wright, an ^ 30 00 

1295 Hopkins &; Pomroy, hricks, . . 810 00 

1296 Allen Aldrich, horse hire, ^c, . . 26 00 

1297 L. J. Sampson, horse hire, . . . 78 00 

1298 Robert Morrow, horse hire by engineers, . 186 00 

1299 Charles H, Pierce^ paid by him for sUndries, . . .41 21 

1300 Providence and Stonington Steamship Co., freight of sewer pipes, 608 17 

1301 G. W. Rader & Co., invert blocks, aewer pipes, ^c, . . 782 43 

1302 O. O. Bowman & Co., sewer pipes, . .. 618 85 

1303 George B. Inman, on account for constructing sewer In High, 

Courtland, Carpenter and Fountain streets, . 3,400 00 

1304 Alfred Mundell, oA account for constructing sewer in Benefit 

and Benevolent streets, . . 2,500 00 

1305 Alfred Mundell, on account for constructing sewer in Dyer St., 3,000 00 

1306 Patrick Smith, on account for constructing sewer in Bridgham, 

Central and Pearl streets, . 3,350 00 

1307 Gilmore & Judge, on account for constructing sewer in Prairie 

Avenue, . , . . 3,825 00 

1308 Willard F. Innian, on account for constructing sewer in Pine st, 575 00 

1309 W. A. Burdick, Agent, catch basin stones, . . 819 00 

1310 Fuller Iron Works, iron sewer castings, . 947 03 

1311 E. M. Hunt, cement, . . . 17 94 

1312 George B. Inman, extra labor, &c., . . 182 58 

1313 Henry Blundell, Agent, labor and materials repairing fountain 

pipe, 259 5 L 

1314 Charles H. Pierce, paying laborers, &;c., . . 1,250 24 

1315 Charles H, Pierce, on account for paying laborers, 200 00 

1316 Steamship William Kennedy, freight of sewer pipe, (charged to 

George C. Hicks & Co.,) . . .18 25 

Amount carried forward, , . 24,831 91 
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Amount brought forward, . . 24,831 91 

1317 Sloop Fred Brown, freight of sewer pipes, (charged to G. W. 

Rader & Co.,) ' ' 33 75 

1318 A, Waite, teaming, , . . 21 25 

1319 Hopkins & Pomroy, teaming, , . . 252 72 

1320 Hopkins & Pomroy, cement, carting bricks, &c., . 1,788 93 

1321 Schooner George IT. Brown, freight of sewer pipes, (charged to 

R. G. Walmsley,) 108 77 

lc22 Bark Charlotte, freight of sewer pipes, (charged to William 

Nelson, Jr.,) 961 86 

1323 Scbooner H. C. Acken, freight of sewer pipes, (charged to B. G. 

Walmsley), . . . 40 82 

1324 Providence & Stonington Steamship Co., freight of sewer pipes, 

(charged to Akron Sewer Pipe Co.), 633 16 

1326 Providence Water Works, wharfage and labor, . 2,327 18 

132(J James A. Wliitbeck, bricks, . . . i,254 32 

1327 Alfred Mundell, labor, sewer in Dyer street, . 30 90 

1328 W. S. Fi field, canal barrows, &c., . . .8 88 

1329 Willard F. Inman, extra labor, sewer in Pine street, 24 76 

1330 Barker, Whitaker & Co., tools, &c., . • . 30 77 

1331 William H. Miller & Co., dressing stone tools, &c., . 25 75 

1332 J. W. and J. J. Newman, constructing sewer in South Water st, 50 93 

1333 Akron Sew^r Pipe Co., sewer pipes, . . l,l(i7 45 

1334 Gilmore & Jndge, constructing sewer in Prairie Avenue, 2,324 79 
1336 Schooner Lucian, freight of sewer pipfes, (charged to William 

Nelson, Jr.), Ifj) 67 

1336 Alfred Miindell,constructing sewer in Benevolentand Benefitst.s.,357 06 

1337 Alfred Mundell, " " " Dyer street, 444 76 

1338 Bernard Swift, " ** " Newton street, 204 76 

1339 Charles H. Pierce, paying laborers, &c., . . 1^183 18 

1340 Cbarles H. Pierce, on account for paying laborers, &c., 200 00 

1341 Alfred Mundell, constructing sewer on Richmond street, 954 50 

1342 Sloop General Warren, freight of sewer pipes, (charged to Wil- 

liam Nelson, Jr.) . . . 88 45 

1343 Schooner William H. Bowen, freight of invert .blocks, (charged 

to G. W. Rader & Co.), IO5 (jo 

1344 Henry F. Darvis, salary as inspector on sewers, . i(H 00 

1346 C. Frank Allen, ** " " of sewer pipe, loO 00 

1346 Henry L. Ripley, " " " on sewers, . 120 00 

1347 William H. Smith, " " " of sewer pipe, 100 00 

1348 Henry A. Spicer, " " " on sewers, . 63 00 

1349 Thomas F. Crandall, " " " '• " IO4 CO 

1360 Duty J. Greene, ** a . u 104 00 

1361 George H. DeForest, " " " of private drains, 18 (K) 
1352 RencellaerB. S.Hart,** " " " «• « 60 00 
1363 Lucius J. Sampson, *• " engineer " " " 100 OD 
1354 Allen Aldrich, ** ** superintendent of cleaning and 

repairs, lOO 00 

1365 William Whittaker, salary as inspector on sewers, . 100 00 

1356 Thomas R. Belcher, " " •* " " . 100 00 

1367 William Bowler, ** i« « c* .» . 104 00 



Amount carried forward,. . . 40,823 88 



$40,823 88 


78 00 


22 95 


23 40 


78 00 


78 00 


23 49 


. 294 21 


165 00 


305 90 


23 45 


805 00 


33 70 


13 20 


338 00 
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Amount brought forward, • 

1358 James L. Sherman, salary as inspector on sewers, 

1359 Warren S. Burnap, testing cement, 

1360 William H. Kelly, " " . 
13'^1 Allen Aldrich, horse hire, 

. 1362 liUcius J. Sampson, horse hire, 

1363 Charles H. Pierce, paid by him for sundries, 

1364 Alfred Mundell, labor and materials, 

1365 Robert Morrow, horse hire by engineers, 

1366 Providence and Stonington Steamship Co., freight of sewer pipe, 

(charge to Akron Sewer Pipe Co.), 

1367 William H. Miller & Co., dressing stone tools, &c., 

1368 Hopkins & Pomroy, bricks, 

1369 Gilmore & Judge, extra labor, sewer in Prairie Avenue, 

1370 N. Webber, rubber boots, 

1371 W. A. Burdick, Agent, catch basin stones, 

1372 George B. lnman,on account for constructing sewer in Lemon St., 375 00 

1373 George B. Inman, " " '• " '• '* Beacon st, 2C0 00 

1374 George B. Inman, " " " ** *' •* High, 

Courtland, Carpenter and Fountain streets, . 5,000 00 

1375 John O'Donnell, on account for constructing sewer in Langley 

street, 275 00 

1376 J. W. & J. J. Newman, " ** " sewer in College st., 850 00 

1377 Patrick Smith, ". " " " " Keenest., 1,175 00 

1378 Patrick Smith, " " " " *' Sutton St., 400 00 

1379 Patrick Smith, constructing sewer in Bridgham, Central and 

Pearl streets, 995 27 

1380 Willard F, Inman, constructing sewer in Crary street, 649 05 

1381 Willard F. Inman, constructing sewer in Pine street, 1,592 81 

1382 Thomas Phillips & Co., rubber hose, &c., ■ . .12 63 

1383 Fuller Iron Works, iron sewer castings, . 1,422 33 

1384 Fuller Iron Works, " «' " . . sir, 48 

1385 Alfred Mundell, labor, sewer in Benefit and Benevolent streets, 10 46 

1386 George B. Inman, extra labor and materials, . 54 56 

1387 B. M. Hunt, cemeUt,, . . . . 277 38 

1388 R. G. Walmsley, sewer pipe, &c., . . . 1,331 45 

1389 William Nelson, Jr., sewer pipe, &c., . . 9,486 87 

1390 Schooner S. L. Thompson, freight of sewer pipe, (charged to 

R. G. Walmsley), 

1391 Charles H. Pierce, paying laborers, 

1392 Charles H. Pierce, on account for paying laborers, 
1393_ Gideon G. Hicks, labor and materials on boiler, &c., 

1394 A. C. Eddy & Studleys, rubber boots and coat, 

1395 Allen Waite, teaming, 

1396 Hopkins & Pomroy, teaming, 

1397 John H. Eddy, manilla bags, &c., . , 

1398 Barker, Whitaker & Co., tools, &c., 

1399 Wood & Winsor, repairing tools, &c., 

1400 J. W. & J. J. Newman, extra labor, sewer in College street, 

1401 Wightman & Llscomb, oil, &e., 

Amount carried forward. 



242 34 


1,328 90 


100 00 


105 58 


22 75 


13 75 


332 75 


6 58 


12 64 


. 6 36 


23 23 


. 4 68 


$69,929 63 
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Amount brought forward, . $69,929 63 

1402 Patrick Smith, ^Bxtra labor, sewer in Bridgham, Central and 

Pearl streets, . . . . 39 93 

1403 Henry W. Ellis, repairing tools, . . 9 37 

1404 William Nelson, Jr., sewer pipe, • . 4,087 92 

1405 George W. Hall & Co., cement, &c., . . 1,230 81 

1406 Akron Sewer Pipe Co., sewer pipe, . . 2,706 90 

1407 George B. Inman, constructing sewer in Beacon street, 172 05 

1408 George B. Inman, " " " Arnold street, . 288 09 

1409 Edward Burr, repairing harness, . . 6 75 

1410 Hopkins & Pomroy, cement, carting bricks, &;c., . . 810«04 

1411 G. W. Rader&Co., invert blocks, &c., . . 678 10 

1412 Schooner Sarah Elizabeth, freight of sewer pipe, (charged to 

R. G. Walmsley), . . . 120 16 

1413 Charles H. Pierce, on account for paying laborers, . 100 00 

1414 Charles H. Pierce, paying laborers, &c., . 1,389 45 

1415 Schooner B. F. Brainerd, freight of sewer pipe, (charged to G. 

W. Bader & Co.), . . , 50 00 

1416 Dexter Gorton & Co., inspector's poles, &c., . . 8 20 

1417 George C. Hicks & Co., sewer pipe, . . 184 45 

1418 Providence Builders' Association, cement, 67 50 

1419 Hammond, Angell & Co., printing, . . 42 63 

1420 J. W. & J. J. Newman, coDstrnctiug sewer in College street, 274 58 

1421 W. A. Burdiok, Agent, catch -basin stones, . . 809 88 

1422 C. Frank Allen, salary as inspector of sewer pipes, . 100 00 

1423 Allen Aldrich, *' *' superintendent of cleaning and repairs, 100 00 

1424 Lucius J. Sampson, salary as engineer of private drains, 100 00 

1425 Rencellaer B. S. Hart, salary as inspector of private drains, 80 00 

1426 Robert Morrow, horse hire by engineers, . . 153 00 

1427 Providence Concrete Co., gravel (charge to George B. Inman,) 18 00 

1428 Providence and Stonington Steamship Co., freight of sewer pipe, 226 20 

1429 Henry A. Spicer, salary as inspector on sewers, . 75 "OO 
1480 Warren 8. Burnap, testing cement, . . . 20 25 

1431 William H. Kelly, " " . . . 58 50 

1432 Henry F. Davis, salary as inspector on sewers, . .104 00 

1433 Duty J. Greene, " '* " . . 104 00 

1434 Henry L. Ripley, " " " on sewers, . . 120 00 

1435 Thomas F. Crandall, salary as inspector on sewers, . 104 00 

1436 William Bowler. " " " " " . . 104 00 

1437 WilUam H. Smith, " ** " of sewer pipe, 104 00 

1438 James L. Sherman, salary as inspector on sewers, . 91 00 

1439 Alfred E. Martin, ** " " " " . .77 00 

1440 William Whitaker, " " " " " . 100 00 

1441 Thomas R. Belcher, " " *' " « . ; 100 00 

1442 Henry Staples & Co., tarred paper, &c., . . 6 06 

1443 George B. Inman, on account for constructing sewer in High, 

Courtland, Carpenter and Fonnt-ain streets, 5,300 00 

1444 George B. Inman, on account of reservations, sewer in High, 

Courtland, Carpenter and Fountain streets, . 500 00 

1445 George B. Inman, on account for constructing sewer in George 

street, 1,000 00 

Amount carried forward, . $91,751 44 



329 30 


581 34 


1,429 65 


300 00 


1,317 00 


74 67 


901 14 
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Aftiount brought forward, . $91,751 44 

1446 J. W. & J. J. Newman, on account for constrnctiug sewer in 

Olney street, . . . 3,725 00 

1447 Patrick Smith, on account for constructing sewer in Beacon 

and Maple streets, . . 650 00 

1448 John O'Donnell, constructiug sewer in Langley street, 1,086 70 

1449 Willard F. Inmao, on account for constructing sew^er in High, 

Enight, Washington and Batley streets, .. 625 00 

1450 Gilmore & Judge, on account for constructing sewer in Carpen- 

ter and Battey streets, . . . 1,375 00 

14^ Bernard Swift, on account for constructing sewer in Dawson, 

Brighton and Knight streets, . . . 525 00 

1452 Bernard Swift, constructing sewer in Knight street from Wanh- 

ington to Carpenter street, 

1453 Patrick Smith, constructing sewer in Sutton street, 

1454 Patrick Smith, " '• •* Keene street, 

1455 Charles H. Pierce, on account for paying laborers, 

1456 Charles H. Pierce, paying laborers, &c., 

1457 Sloop Deception* freight of sewer pipes, (charged to B. G. 

Walmsley,) . . 

1458 E. M. Hunt, cement, 

1459 George B. Inman, extra labor, sewer in High, Courtland, Car- 

penter and Fountain streets, . . 102 23 

1460 Gilmore & Judge, extra labor, sewer in Carpenter and Battey sts., 23 17 

1461 Allen Fire Department Supply Co., rubber hose and repairing hose, 29 00 

1462 Wood & Winsor, repairing hose cart, 

1463 Hopkins & Pom roy, carting bricks, &c, 

1464 Fuller Iron Works, iron sewer casting, 

1465 Barker, Whitaker& Co., tools, &o., 

1466 Lucius J. Sami>son, horse hire, 

1467 Allen Aldrich, horse hire, &c., . , 

1468 Hopkins & Pomroy, teaming, 

1469 William H. Miller & Co., dressing stone tools, &c., 

1470 Providence Water Works, salaries and office expenses, &c., 

1471 S. A. Thornton, lumber and labor, 

1472 John Mason, engineering instruments, templets, &c., 

1473 Allen Fire Department Supply Co., one pair wheels, 

1474 Hopkins & Popiroy, bricks. 

1475 Charles H. Pierce, paid by him for sundries, 

1476 B. G. Walmsley, sewer pipe, 

1477 Akron Sewer Pipe Co., sewer pipe, 

1478 Providence and Stonington Steamship Co., freight of sewer pipe, 

(charged to Akron Sewer Pipe Co.,) 

1479 Waldo Brothers, sewer pipe, 

1480 G. W. Rader & Co., invert blocks and sewer pipe, 

1481 Alfred Mundell, constructing sewer in Clemence street, 

1482 Charles H. Pierce, paying laborers, &o., 

1483 Charles H. Pierce, on account for paying laborers, 

1484 H. B. I/each & Sons, reservation, sewer in Angell street, 

1485 Wightman & Liscomb, oil, meal, &c.. 



950 


513 61 


. 1,115 12 


30 23 


78 00 


72 75 


313 60 


15 83 


, 610 69 


18 77 


23, 56 


35 00 


4,095 00 


24 72 


. 3,875 25 


555 26 


pe, 

147 25 


43 75 


. 1,114 08 


331 97 


2,211 62 


100 00 


65 10 


9 04 


$119,934 83 
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TRIAL BALANCE OP BOARD OF WATER COMMISSIONERS* 
LEDGER, SEWER DEPARTxMBNT, AUQCJST 31, 1875. 

Db. 

Books, stationery, etc.. 

Traveling expenses of commissioners, 

Building on Cove Lands, 

Stones from Brook street sewer, 

Carting stones from S3wers to Cove lands. 

Supplying water for sewer work, 

Iron rods. 

Iron sewer connections, 

Invert blocks, 

Catch-basin covers, 

Catch-basin traps, 

Manhole frames and covers, 

Manhole stones, 

Catch-basin stones, 

Sewer pipes, rings, covers, etc., 

Bricks, • 

Lamphole frames and covers, . • 

Sheet piling. 

Shed for storing materials. 

Sewer pipe experiments. 

Inspection of sewer pipe, 

Inspection of catch- basin stones, : 

Inspection of connections, . . 

Superintendence of cleaning and repairs, 

Cleaning catch-basins and sewers. 

Cleaning and repairing old sewers. 

Repairing new sewers, 

Testing cement. 

Sundries, . 

Printing, 

Centres, forms, templets, etc.. 

Tools, 

Salaries and office expenses, 

City Treasurer, 

Additional catch-basins, 

Additional work on sewers, 

Catch-basins in Exchange street and Exchange place, 

Catch- basins in Hope street. 

Catch-basin in Park street, 

Catch-basin in Benefit street near Thomas street, 

Catch-basin corner of Eddy and Ship streets, 

Alterations caused by change of grades, 

Amount carried forward, 



$39 50 


51 62 


129 15 


2,123 31 


1,932 62 


648 17 


35 02 


75 30 


3,241 00 


1,0 J 3 35 


580 43 


6,377 50 


249 10 


9,217 76 


33,125 50 


19,706 51 


447 16 


445 32 


132 13 


75 80 


709 58 


26 18 


3,771 19 


2,191 55 


11,013 32 


5,676 02 


2,750 22 


1,659 23 


110 67 


2.494 62 


203 £0 


4,990 81 


14,031 m 


4,377 27 


683 71 


1,003 27 


511 89 


775 64 


66 99 


51 46 


69 21 


698 59 


$136,402 83 



« 
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▲mount brought forward, $136,402 83 

Sewer in Tbayer. Angell and Brook streets, 82,944 24 

" Transit street, from Mohawk alley to Benefit St., 288 51 
" High, Gourtland, Oarpenter and Fountain sts., 7,701 46 
** *' Middle street from Eddy to DorraDce street, 499 05 

" ** Benevolent and Benefit streets, 4,422 27 

" '* South Water street, from College to Crawford St., 1,340 02 
" " Chapel and Snow streets, 1,112 12 

** " Bridgham, Central and Pearl streets, 5,955 83 

" " Prairie avenue, from Public to Pearl street, 8,443 98 
k " " South street, from Plane to Richmond street, 3,079 50 
" " Keene street, from Prospect to Thayer street, 3,067 61 
" " Dyer 8treet,from Marl! et square to Orange street, 4,408 89 
" Piue street, from near Seekell to Pearl street, 2,782 81 
" Newton street, from uear Federal street to At- 

welVs avenue, 273 53 

" *' Richmond street, from Elm to Point street, 1,125 69 

** " Sutton street, from near Asia st. to Broadway, 1,275 31 
" *' Langley street, from Plane to Hospital street, 3,782 17 
'* ** College street, from Benefit to Prospect street, 1,419 11 
'< " Lemon street, from Carpenter to Fountain street, 96 91 
" *' Beacon street, from Broad to Pine street, 
** " Crary street, from Plane to Mary street, 
" " Hospital street, from Crary to Borden street, 
** '* Dawson, Brighton and Ejiight streets, 
<< " Arnold street, from Benefit street, easterly to 

its summit, 
" •* Prairie avenue and Prince street, 
" " Olney street from Mallett to North Main street, 
'* " Carpenter and Battey streets, 
<* '* Beacon and Maple streets, 

** ** Knight street, from Carpenter to Washicgton st, 442 54 
<' *< High, Knight, Washington and Battey streets, 196 91 
" *' George street, from Cooke to Brook street, 410 42 

'* Borden street from Plane to Eddy street, 3 00 

*' Clemence street, from Washington to Fountain St., 353 45 
'* Vinton stveet, from Asia street to Broadway, 1 95 

" Knight street, from High street, southerly, to its 

summit, 94 

George B. Inman, for High, Courtland, Carpenter and 

Fonntain street, . 15,148 20 

George B. Inman, for Lemon street, from Carpenter to 

Fountain street, 375 00 

George B. Inman, fur George street, from Cooke to 

Brook street, 1,001 37 

Willard F. Inman, for High, Knight, Washington and 

Battey streets, 653 25 

Bernard Swift, for Knight street, from Brighton to Car- 
penter street, . 525 00 



cc 



481 95 


786 92 


209 39 


633 64 


361 60 


2,177 00 


260 62 


290 88 


174 13 



Amouut carried forward, . 292,865 00 

3 
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»■ 
Amount brought forward, $292,865 <)0 

Bernard Swift, for Knight street, from High street, south- 

eriy, to its summit, . . 12 62 
J. W. & J. J. Newman, for Olney street, from Mallett to 

North Main street, 3,738 10 

Gilmore & Judge, for Carpenter and Bglttey streets, 1,384 17 

Patrick Smith, for Beacon and Maple streets, 650 00 

Union Bailroad Co., . . 20 55 

City of Providence, Highway Departibent, . 777 13 

Thomas Phillips & Co., . . 114 55 

John GUlen, . . 16 30 

O. O. Bowman & Co., . , 2 00 

Charles H. Pierce, . 100 00 

Completed Sewers, . 385,673 71 

Engineering Department, for horse hire, 2^162 85 

•* " " books, stationery, etc., . 35 49 

'* '* " sundries, . 517 92 

" printing, . ' 449 19 

*• " " advertising, . 32 37 

" labor, . . 672 58 

*' instruments, . 188 69 

" brick arch experiments, 72 96 



it <( 



.S689,4S5 17 



Cb. 
H. B. Leach & Sons, for Thayer, Angell and Brook sts., $1,954 72 
" " " " *' " Benefit and Wickenden streets, 283 60 
•* " " " " ** Brown and Charles Field streets, 126 82 
Bernard Swift, for Transit street, from Mohawk Alley to 

Benefit street, 10 00 

** '* " Chapel and Snow streets, 46 00 

" " '* Newton street, from near Federal 

street to At well's avenue, 10 00 

** " '* Knight street, from Carpenter to Wash- 
ington street, 15 00 
John O'DonncU & Co., fox Middle street, from Eddy to 

Dorrance street, ^ 20 00 

John 0*DonneIl, for Langley street, from Plane to Hos- 
pital street, . 70 00 
Alfred Mundell, for Benevolent and Benefit streets, 109 24 
" " " Dyer street, from Market square to 

Orange street, . 167 25 

" ** *' Richmond street, from Elirrto Point 

street, . 48 35 

'* " " Clemence street, from Washington to 

Fountain street, 18 80 

J. W. & J. J. Newman, for South Water street, from Col- 
lege to Crawford street, 40 19 
" " " " *' " College street, from Prospect to 

Benefit street, 00 00 



Amount carried forward, . $2,978 97 
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Amoant brought forward, $2,978 97 

Patrick Smith, for Bridgham, Central and Pearl streets, 235 00 

** " " Keene street, from Prospect to Thayer 

street, . 135 00 

" ** " Satton street, from near Asia street to 

Broadway, . 42 65 

Gilmore & Judge, for Prairie avenue, from Public to Pearl 

street, . 365 00 

Willard F. Inman, for Pine street, from near Seekel to 

Pearl street, 115 00 

" *• •* " Orary street, from Plane to Mary St, 36 00 

George B. Inman, for Beacon street, from Broad to Pine St., 20 00 

(i tt a it Arnold street, from Benefit street, 

easterly, to its summit, 15 00 

W. A Burdick, Agent, . 646 34 

Akron Sewer Pipe Co., . 694 75 

Approved bills, . 684,202 46 

$689,485 17 
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TRIAL BALANCE OF LEDGER, COMMITTEES APPOINTED BY THE 
BOARD OF ALDERMEN TO CONSTRUCT CERTAIN SEWERS, 
AUGUST 31, 1876. 

Db. 

Dorrance street, from Westminster to Broad street, etc., 10,424 36 

Dorrance street, from WestmiDster street to the river, 13,206 82 

Thomas PearsoD, for Dorrance street, from Westminster 

street to the river, . . 18,970 35 

Approved bills, . . 338,6M 55 

8381, 205 88 

Cb. 

Thomas Newman, for Pearl street, from Broad to Mum- 
ford street, . . 1,590 36 
Approved bills, . 379,665 52 



-$381,255 88 



RECEIVED BY THE BOARD OF WATER COMMISSIONERS, SEWER 
DEPARTMENT, FROM JUNE 1, 1875, TO AUGUST 31, 1875, INCLXJ- 
SIVE, AND PAID TO TBE CITY TREASURER. 
1875. 

July 30. Of Providence Water Works, for labor and 

materials, , . 81 91 

Of James Blackwood and others, for labor and 

materials, . . 18 79 

Angust 28. Of Commissioners to build a bridge across 

Providence river, for stones from Brook 
street seWer, . 651 00 

Of Superintendent of Public Bridges, for stones 

from Brook street sewer, 412 50 

Of Commissioners of the Brook street District, 

for pumping and cleaning out cellar, 10 00 

Of Fuller Iron Works, for old iron, 6 80 

31. For labor, filling cisterns with Pawtuxet water, 

&c., 20 05 

(1,201 05 
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SEVENTH REPOKT 

WATER COMMISSIONERS 

CITY OF PKOVIDENCE. 

[Elected Febnlarr 27, 1H74.] 

SEWERS, 

DECEMBER 1, 1875. 



PROVIDENCE: 



ORGANIZATION 



OF THB 



PROVIDENCE WATER WORKS. 



BOARD OF WATBR COMHISSIONERS. 

JOSEPH J. COOKE, President. 
CHAELES E. CARPENTER, 
WILLIAM CORLISS. 

SECRETART OF THE BOARD OF WATER OOMMISSIONEKS, 
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REPORT. 



Offict of the Board of Water Commissioners, 

Providence, R. L, December 1, 1875 

To the Honorable the City Council . 



■"! 



The Board of Water Commissioners, elected February 27th, 
1874, respectfully present their Seventh Quarterly Report on 
Sewers : 

Since the date of the last report, the following sewers have 
been ordered by the City Council to be constructed : 

AtwelVs avenue^ from Acorn street to Dean street. 

Benefit street^ from Angell street to College street. 

Broad^ Somerset and Pine streets^ from Bridgham street to 
Pearl street. 

Carpenter street^ from Fountain street to Battey street. 

JSagle street^ from AtwelVs avenite to the Woonasquatucket 
river. 

Eddy street^ from Broad street to Pine street. 

Federal street^ from Bradford street to Broadway 

Friendship^ West Friendship and Dudley streets^ from Ghreen- 
wich street to Plane street, 

Greenwich^ Burnett and Public streets^ from DahoU street to 
the low point on Public street between Burnett and Austin streets. 

Lane^nearly opposite Star street^ from North Main street to 
the Moshassuek river. 

Lippiit street^ from Camp street to North Main street. 

Olive street^ from the summit between Prospect and Thayer 
streets to Thayer street. 
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Orms and Charles streets^ from the railroad bridge on Orm% 
street to MiU street. 

North Main^ Hewes and Stevens streets^ from Olney street 
to the Moshassuch river. 

Pearl street^ from Cranston street to Central street. 

Peck street^ from Weyhosset street 'to Dyer street. 

Plains and Blackstone streets^ from Dudley street to tide 
water. 

Pond street^ from Summer street to Fenner street. 

Pond streety from the summit between Spring and Winter 
streets to Pearl street. 

Pond streityfrom summit between Spring and Winter streets 
through Summer and Broad streets io Pearl street. 

Ship and Dyer streets^ from Richmond street to JDorrance 
street. 

Thayer street, from Q-eorge street to Charles Field street. 

Thayer streetyfrom Waterman street to Q-eorge street. 

Tower street^ from AtweWs avenue to Federal street 

Vinton streetyfrom Vernon street to Carpenter street 

The resolution of the City Council ordering a sewer to be 
constructed in North Main^ Hewes and Stevens streets^ from 
Olney street to the Moshassuck river ^ was approved on the 30th 
day of September. On the 4th day of November the Board 
of Aldermen directed the Commissioners *^ to cause a main 
drain or common sewer to be constructed through land of 
Roswell R. Rickard, Thomas Mullen, the City of Providence, 
and the heirs of Arnold Whipple, from Lippitt street to Hewes 
street," and on the 15th day of November, the City Council, 
by resolution appro v^ed on that day, directed the Commission- 
ers to ^^ discontinue the construction of so much of the sewer 
ordered in North Main, Hewes and Stevens streets, as lies 
between Lippitt street and the junction of Hewes and Stampers 
streets." 

The sewers ordered in Eagle street^ and Greenwich^ Burnett 
and Public streets^ are for surface drainage only, and the ex- 
pense thereof is to be charged to the appropriation for highways. 
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The foUowlDg sewers have been completed since the date of 
the last report, bat the accounts are not yet in readiness for 
a statement of their cost : 

Amos street, from North Main street to the river. 

Arnold street^ from the summit between Benefit and Thayer 
streets to Brook street 

Arnold street^ from East street to Grovemor street 

Benefit stre^^ from AngeU street to College street, 

Bridgham street^ from Cranston street to Central street. 

Broum street^ from Barnes street to Olney street. 

Carpenter street^ from Fountain street to Battey street. 

Courtland street^ from Carpenter street to Broadway. 

Custom House street^ from Weybosset street to Dyer street, 

Dawson^ Brighton and Knight streets, from Marshall street 
to Carpenter street. 

JSddy street, from Broad street to Pine street. 

Federal street from Bradford street to Broadway. 

Greenmch, Burnett and Public streets, /rom JDaboll street to 
the law point on Public street between Burnett and Austin streets. 

High, Knight, Washington and Battey streets, from Court- 
land street to Fountain street. 

Lane nearly opposite Star street, from North Main street to 
the Moshassuck river. 

North Mcdn, Hewes and Stevens streets, from Olney street to 
the Moshassuck river, 

Olney street from Mallett street to North Main street 

Orms and Charles streets, from the railroad bridge on Orms 
street to Mill street 

Pearl street from Cranston street to Central street. 

Peck street, from Weybosset street to Dyer street. 

Pond street, from summit between Spring and Winter streets, 
thr(mgh Summer and Broad streets to Pearl street. 

Pond street from Summer street to Fenner street 

Thayer street, from Q-eorge street to Charles ^ Field street. 

Vinton street, from Asia street to Broadway. 

Viiiton street^ from Vernon street to Carpenter street 
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The accounts in relation to the following sewers, heretofore 
reported as completed, are not yet in readiness for a statement 
of their cost : 

Arnold street from Benefit street easterly to summit between 

Benefit street and Thayer street 

Beacon street^ from Pine street to Broad street. 

Beacon and Maple streets^ from Prince street to Pearl street. 

Benevolent and Benefit streets^ from Brown street to College 

street. 

Borden street^ from Hospital street to Eddy street. 

Bridgham^ Central and Pearl streets^ from summit in Bridge 

ham street^ east of Central street to Broad street. 

Carpenter and Battey streets, from Ringgold street to Foun-- 

tain street. 

Chapel and Snow streets^ from Burrill street to Westminster 

street 

Clemence street, from Washington street to Fountain street 

College streets from Benefit street to Prospect street 

Crary street^ from Plane street to Mary street. 

Dyer street from Market Square to Orange street 

George street^ from Cooke street to Brook street. 

High street^ from Battey street to Knight street 

Eigh^ Courtland^ Carpenter and Fountain streets^ from Almy 

street to Jackson street. 

Hospital street^ from Crary street to Borden street 
Keene street^ from Prospect street to Thayer street. 
Knight street^ from Carpenter street to Washington street 
Knight street^ from the summit between Cranston and High 

streets to High street, 

Langley street^ from Plane street to Hospital street. 
Lemon street from Carpenter street to Fountain street. 
Middle street, from Eddy street to Dorrance street 
Newton street, from summit between Atwells' avenue and Federal 

street to AtwelCs avenue. 

Pine street^ from summit near Seekell street to Pearl street 
Prairie avenue^ from Public street to Pearl street 
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Prairie avenue and Prince street, from Friendship street to 
Pearl street 

Hichmond street, from Elm street to Point street 

South street^ from Plane to Chestnut street^ and from Qiestnut 
to Richmond street 

South Water street^ from College street to the river^ at foot of 
Crawford street 

Sutton street^ from summit between Asia and Lee streets to 
Broadway. 

Thayer street^ from Bo wen street to Angell street^ and through 
Angell and Brook streets to the river. 

Transit street, frorra Mohawk Alley to Benefit street. 

The following sewers ordered by the City Council, are in a 
state of progress as follows : 

Borden street^ from Plane street to Hospital street; completed 
except catclT-basins. 

AtwelVs avenue^ from Acorn street to Dean street; work com- 
menced 29th ultimo. * 

Olive street, from the summit between Prospect and Thayer 
streets, to Thayer street ; nearly completed. 

lAppitt streetj from Camp street to North Main street; six 
hundred feet of sewer and four catch-basins built. 

Broad^ Somerset and Pine streets^ from Bridgham street to Pearl 
street ; about 1090 feet of sewer built. 

Plane and Blackstone sireetSj from Dudley street to tide water ; 
about one hundred feet of sewer built. 

Thayer street, from Waterman street to George street ; nearly 
completed. 

Eagle street, from AtweWs avenue to the Woonasquatucket river; 
nearly completed. 

Work on the following sewers, (completing the list ordered 
to be constructed by the Board of Water Commissioners,) has 
not been commenced : 

Friendship^ West Friendship and Dudley streets, from Green- 
loich street to Plane street. 

2 
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Pond streety from the summit between Spring and Winter streets 
to Pearl street. 

Ship and Dyer streets, from, Richmond street to Dorrance street 
Tower street^ from AtwelV s avenue to Federal street. 

Assessments for the following sewers have been completed 
and certified to the City Treasurer : 
Beacon and Maple streets^ from Prince street to 

Pearl street, - - - . $5,230 69 

Borden street^ Jrom Hospital street to Eddy street^ 279 38 

Borden street^ from. Plane street to Hospital street^ 2,780 06 

Carpenter and Battey streets^ from Ringgold street 

to Fountain street^ - - - . 2,429 26 

High^ Courtland, Carpenter and Fountain streets, 

from Almy street to Jackson street^ - - 13,875 16 

Lemon street, from Carpenter street to Fountain 

street, . - . - - - - 529 60 

Vinton streetjfrom Asia street to Broadway, - 1,524 69 



926,648 84 



A schedule of sewer bills approved by the Board of Water 
Commissioners, from September 1, 1875, to November 80, 1875, 
inclusive ; a trial balance of the Board of Water Commissioners' 
Ledger, Sewer Department, November 30, 1875, inclusive ; a 
trial balance of the Ledger of the Committees appointed by 
the Board of Aldermen to build certain sewers, November 30, 
1875, inclusive, and a schedule of receipts by the Board of 
Water Commissioners, paid to the City Treasurer from Sep- 
tember 1, 1875, to November 30, 1875, inclusive, are hereunto 
appended and made parts of this report. 

Joseph J. Cooke, j ^^^^^ 

Chas. E. Caepenteb, >• 

William Coeliss, ) ^"^^ Commi^siorutrs. 
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SCHEDULE OF BILLS APPROVED BY THE BOARD OP WATER 
GOMMI88IONEEIS, SEWER DEPARTMENT, FROM SEPTEMBER 
1, 1875. TO NOVEMBEB 30, 1875, INCLUSIVE. 



1486 
1487 
1488 
1489 
1490 
1491 
14»2 



C. Frauk Allen, salary as inapector of sewer pipes, . 100 00 

Lucius J. Sampson, " " enj^neer of private drains, 100 00 

Allen Aldrich, salary as superintendent of cleaning and repairs, 100 00 



(( 



C( 



Duty J. Greene, 
Henry F. Davis, 
Thomas F. Crandall, 
James L. Sherman, 

1493 William Bowler, 

1494 Henry L. Ripley, 
Alfred E. Martin, 
Henry A. Spicer, 
William H. Smith, 
Thomas R. Belcher, 
William Whittaker, 
William H, Kelly, 
Warren S. Bnrnap, 
Rencellaer B. S. Hart, 
Lucius J. Sampson, 
Allen Aldrich, 



Cl 



(I 



inspector, 

" on sewers, . 
salary as inspector on sewers, 



1495 
1496 
1497 
1498 
1499 
1500 
1501 
1502 
1603 
1504 
lfi05 
1506 
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II 



II 



<( 



(I 



<l 



II 
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II 



II 



II 



II 



II 



II 



II 



II 



II 
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testing cement, 
11 II 



104 00 


104 00 


48 00 


9] 00 


9600 


12000 


28 00 


85 75 


84 00 


100 00 


100 00 


69 17 


27 00 


ins, 80 00 


78 00 


81 50 


38 50 


1,100 75 


4367 


153 00 


15 00 


2,712 00 


26358 


22 15 


21 18 



salary as inspector of private drains, 
horse hire, 
" " &c, 
A. C. Eddy & Stadleys, rubber boots and coat, 
Fuller Iron WorkH, iron sewer castings, 

1507 Bernard Swift, extra labor and materials, 

1608 Robert Morrow, horse hire by engineers, 

1609 Henry Blnndell, Agent, repairing fountain pipes, 

1610 Hopkins & Pomroy, bricks, 
1511 E. M. Hunt, cement, 
1612 Charles H. Pierce, paid by him tor sundries, 

1513 William H. Miller & Co., dressing stone tools, &c., 

1514 Bernard Swift, couHtructing sewer in Knight street, from High 

street southerly to its summit, . 466 12 

1515 Le3W3h & Co., on account for constructing sewer in Borden street, 975 00 

1516 Willard F. Inman, on account for constructing sewer in High, 

Knight, Washington and Battey streets, 1,475 00 

1517 Bernard Swift, on account for constructing sewer in High street, 

from Battey street to Knight street, 600 00 

1518 J. W. ft J. J. Newman, on account for constructing sewer in 

Olney street, . 1,925 00 

1519 Patrick Smith, on account for constructing sewer iu Bridgham 

street, . 1,300 00 

1620 Patrick Smith, on account, for constructing sewer in Beacon and 

Maple streets, 1,175 00 

1521 Patrick Smith, on account for constructing sewer in Viuton street, 

from Asia street to Broadway, 500 00 



Amount carried forward, 



$14,372 77 
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Amount brought forward, . . • $14t2^ 77 

1522 Patrick Smith, on account, for constructing aewer In Courtland 

street, . • . 50 00 

1528 W. A. Burdick, Agent, catch-basin stones, . . 823 50 

1521 George B. Inman, extra labor, se^er in High, Courtland, Car- 
penter and Fountain streets, . . 3 33 
1525 Barker, Whitaker & Co., tools, &o., ... 58 18 
1528 Hopkins & Pomroy, bricks, cement, cartage, &c., . 1,144 80 

1527 Schooner Urbana, freight of sevver pipes, (charged to G. W. 

Rader & Co.,) . . . 121 60 

1528 Schooner Adelaide, freight of sewer material, (charged to Wm. 

Nelson, Jr.,) . . . ^^ 

1529 Charles H. Pierce, paying laborers, &c., . . 2,000 58 

1530 Schooner Katrina Van Courtland, freight of bricks, (charged to 

Haight & Southard,) . . 1*2 50 

1531 Charles H. Pierce, on account for paying laborers, . 200 00 

1532 H. B. Leach & Sons, reservation, sewer in Brown and Charles 

Field streets, . .115 19 

1533 Schooner Florence, freight of bricks, (charged to D. J. Haight.) 196 ^ 

1534 Akron Sewer Pipe Co., sewer pipe, '. . . 806 69 
1536 AlbertDaileyA Co., lumber, &c., . . . 58 56 

1536 QeorgQ Campbell, sand screen, riddle, &c., . • 12 00 

1537 George W. Hall & Co., cement, pipes, &c, . . 343 00 

1538 Providence Water Works, wharfage and labor, Ac, • 4,*201 82 

1539 Gilmore & Judge, constructing sewer In Carpenter and Battey 

streets, . . . 146 78 

1540 George W. Smith, cutting catch-basin stones, . - 25 88 

1541 Willard F. Inman, extra labor, . 34 81 

1542 Patrick Smith, constructing sewer in Vinton street, from Asia 

streei to Broadway, 62 24 

1543 Bernard Swift, constructing sewer in High street, from Knight 

street to Battey street, . . 24 49 

1544 Bernard Swift, constructing sewer in Knight street, from Brighton 

street to Carpenter street, . . 105 54 

1545 Charles H Pierce, paying laborers, &c., . . 2,027 73 

1546 Charles H, Pierce, on account for paying laborers, 200 00 

1547 H. B. Leach & Sons, contract reservation sewer in Benefit and 

Wiokenden streets, . . 232 07 

1548 Pietro J. Bemadini, damage by flooding cellar (charged to 

Leach & Co.,) . . 20 00 

1549 Leach & Co., constructing sewer in Borden street, . 574 51 

1550 Schooner Gloucester, freight of sewer materials, (charged to B» 

G.Walmsley,) . . 36 05 

1551 Patrick Smith, extra labor on sewers, . . 22 13 

1552 * Luciuff J. Sampson, salary as engineer of private drains, . 100 00 

1553 Etenoellaer B. S. Hart, *' " inspector of private drains, . 80 00 

1554 C. Frank Allen, ** " " " sewer pipes, 100 00 
1556 Allen Aldrich, salary as superintendent of cleaning and repairs, 100 00 
1556 Duty J. Greene, salary as inspector on sewers, 104 00 
1657 WilUam Bowler, " " " " " 104 00 



Amount carried forward, . $28,302 58 
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1058 
15S9 
1060 
1561 
1562 
1563 
1564 
1565 
1566 
1*567 
1568 
1569 
1570 
1571 
1572 

1573 
1574 
1575 
1576 

1577 

1578 

m9 

1580 
1581 
1582 
1583 
1384 

1585 
1586 

1587 
1588 

1589 
1590 
1591 
1592 
1593 
1594 

1595 
1596 
1597 
1598 



Amount bronght forward, 
V'iliiam Whittaker, salary as inspector on sswers, 
Thomas R. Belcber, 
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S28,302 58 

63 33 
100 00 
120 00 

64 00 
88 00 
31 50 
58 72 

78 00 

79 10 
224 94 

24 30 

144 00 

62 50 



Henry L. Ripley, 

Henry F. Davis, 

William H. Smith, 

James L. Sherman, 

William H. Kelly, testing cement, 

Liicins J. Sampson, horse hire, 

Allen Aldrich. '* ** &c., 

£. M. Hunt, cement, ..... 

Moulton & Remington, repairing hose cart, 

Robert Morrow, horse hire by engineers, 

Providence and Stonington Steamship Co., freight of sewer pipes, 

Wighiman & Liscomb, oil and oatmeal, . . 5 98 

Bernard Swift, building lamp-holes, sewer in Dawson, Brighton 

and Knight streets, .^ . 6 00 

Leach & Co., extra labor, sewer in Borden street, . 34 64 

Liobdel) 8c Newmans, labor and materials, Brown street sewer, 1,465 96 
Rhode Island Concrete -Co., concreting around catch basins, &c., 80 85 
Willard F. Ihman, on account for constructing sewer fn High. 

Knight, Washington and Battey streets. 2,325 00 
Alfred Mundell« on account for constructlug sewer in Pond street, 

from Summer street to Fenner street, 425 00 

Leach & Co., on account for constructing sewer in Arnold street, 

from East street to Qovernor street, 
W. A. Bnrdick, Agent, catch-basin stones. 
Wood iSc Winsor, syphon, pipe, &c., 
Charles H. Pierce, paying laborers, &o., 
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on account for paying laborers, 
George B. Inraan, constructing sewer in Qeorge street, from 

Cooke street to Brook street, 
Cteorge B. In man, constructing sewer in Lemon street, 

" " High, Courtland, 

Carpenter and Fountain streets. 
Fuller Iron Works, iron sewer castings, 
L;iach & Co., constructing sewer in Arnold street, from East 

street to Governor street, 
Hopkins & Pomroy, brick, cement, cartage, &c., 
J. W. & J. J. Newman, extra labor, sewer in Olney street, 
Henry W. Ellis, repairing tools, &;c.. 
Barker, Whitaker & Co., tools, &c., 
Wm. H. Miller & Co., dressing stone tools, &c., 
Providence & Stonington Steamship Co., freight of sewer 

pipe, (charged to R. G. Waimsley,) . 
Haight & Southard, bricks, 
Daniel J. Haight, 

Providence Builders' Association, bricks, &c., 
William Nelson, Jr., sewer pipes, &c., 

Amount carried forward, 



76 00 
414 00 

16 86 
1,262 19 
420 30 
200 00 



268 41 
57 66 

1,849 19 
321 85 

225 01 
1,409 52 

11 61 

12 90 
42 48 
15 55 
• 

17 67 
456 00 
471 00 
371 36 
319 53 

342,522 49 
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1699 
1600 
1601 
1602 
1603 
1604 
1605 
1606 
1607 
1608 
1609 
1610 
1611 
1612 
1618 
1614 

1615 

•1616 

1617 
1618 

1619 
1620 
1621 
1622 
1623 
1624 
1625 

1626 

1627 

1628 

1629 
1630 
1631 
1632 

1633 

1634 

1635 



Amount brought forward, 
Akron Sower Pipe Co., " " 
G. W. Rader & Co., " " 
Hammond, Angell & Co., printing, 
Charles H. Pierce, paid by him for sundries. 
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Hopkins & Pomroy, cement and cartage, 

H. M. Angell & Co., lumber, &c., 

Wm. H. Miller & Co., repairing tools, &c., 

Barker, Whitaker & Co., rope, tools, &c., 

Hammond, Angell & Co., printing. 

Providence Water Works, salaries, office expenses, &c., 

Charles H. Pierce, paying laborers, &c.. 
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on account for paying laborers, &c., 
Lobdell & Newmans, labor and materials, 
Schooner Harvest, freight of sewer materials, (charged to 

Q. W. Bader&Co.,) 
Patrick Smith, constructing sewer in Bridgham street, from 

Cranston street to Central street, 
Patrick Smith, constructing sewer in Beacon and Maple 

streets, .... 

Patrick Smith, constructing sewer in Courtland street, 
Willard F. Inman, constructing sewer in High, Knight, 

Washington and Battey streets, 
W. A. Burdick, Agent, catch-basin stones, 
Lucius J. Sampson, salary as engineer of private drains, 
RenceUear B. S. Hart, " " inspector " " 
E. M. Hunt, cement, 

Robert Morrow, horse hire, &c., by engineers, 
Lucius J. Sampson, horse hire, 
Bernard Swift, reservation, sewer in Transit street, from 

Mohawk alley to Benefit street, 
H. B. Leach & Sons, reservation, sewer in Thayer, Angell 

and Brook streets, .... 

Akron Sewer Pipe Association, on account for freight of 

sewer pipes, (charged to Akron Sewer Pipe Association,) 
Allen Aldrich, salary as superintendent of cleaning and 

repairs, • . . . . 

Allen Aldrich, horse hire, 
H M. Angell & Co., lumber, 
Stanton Clark, Agent, catch -basin stones. 
Leach & Co., on account for construciing sewer in Thayer 

street, from George street to Charles Field street, 
Bernard Swift, on account for constructing sewer in Olive 

street, ..... 

J. W. & J. J. Newman, constructing sewer in Olney street, 

from Mallett street to North Main street, 
J. W. & J. J. Newman, constructing sewer in Eddy street, 

from Broad street to Pine street. 

Amount carred forward, 



$42,522 49 

1,061 96 

640 35 

120 60 

19 75 

630 

15 26 

59 17 

885 

26 30 

8 19 

225 78 

'384 23 

980 47 

200 00 

2,596 40 

107 50 

551 49 



77 68 


751 79 


610 62 


1,178 34 


100 00 


80 00 


913 56 


150 00 


78 00 


10 00 


1,827 67 


600 00 


100 00 


54 00 


9 16 


217 00 


975 00 


1,250 00 


1,376 41 


220 80 



$00,016 41 
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Amount brought forward, 
G. Frank Allen, salary as Inspector of sewer pipes, 
Thomas R. Belcher, 
William Whittaker, 
Duty J. Greene, 
Henry L. Kipley, 
William Bowler, 
William H. Smith, 
Henry F. Davis, 
James L. Sherman, 
Alfred E. Martin, 
William H. Kelley, testing cement, 
Leach & Co., on account for constructing sewer in Arnold 

street, from Brook street westerly to its summit, 
J. W. & J. J. Newman, on account for conntructing sewer 

in North Main, Hewes and Stevens streets, 
Patrick Smith, on account for constructing sewer in Pearl 

street, from Cranston to Central street, 
Alfred Mundell, on account for constructing sewer in Pond, 

Summer and Broad streets, 
Willard F. Inman, on account for coudtructing sewer in 

Greenwich, Burnett and Public streets. 
Smith Granite Co., catch-basin stones, 
Willard F. Inman, constructing sewer in Benefit street, from 

Angell street to College street, 
Charles H. Pierce, pacing laborers, Sec, 



IC 



CC 



IC 



IC 



CI 



iC 



CC 



cc 



IC 



on account for paying laborers. 
Schooner Phil. Sheridan, freight of sewer materials, (charged 

to Akron Sewer Pipe Association,) 
Charles H. George, freight and insurance of sewer materials, 

(charged to Akron Sewer Pipe Association,) 
Schooner George F. Brown, freight of sewer materials, 

(charged to Akron Sewer Pipe Ajjsociation,) 
Schooner Artist, freight of sewer materials, (charge to B. 

G. Walmsley,) .... 

Hopkins A Pomroy, brick, cement, cartage, &c., 
Albert Dailey & Co., lumber and cartage, 
William H. Miller & Co., repairing tools, &c., 
Barker, Whitaker & Co., tools, &c.. 
Fuller Iron Works, iron sewer castings. 
A. Waite, teaming, .... 

Amos M. Hawkins & Co., mortar beds, &c., 
George W. Hall & Co., sewer pipe, 

Willard F. Inman, constructing sewer in Greenwich, Bur- 
nett and Public streete, .... 
Willard F. Inman, extra labor, sewer in Greenwich, Burnett 

and Public streets, .... 

Leach & Co., constructing sewer in Arnold street, from 

Brook street westerly to summit. 

Amount carried forward, 



$60,016 41 


100 00 


100 00 


100 00 


104 00 


120 00 


104 00 


104 00 


88 00 


91 00 


10 50 


58 50 


900 00 


450 00 


1,750 00 


2,025 00 


325 00 


464 00 


1,531 30 


1,188 82 


479 80 


200 00 


216 50 


77 01 


23 60 


129 10 


3,130 25 


157 16 


16 74 


11 16 


157 20 


17 80 


10 44 


21 60 


604 10 


22 02 


98 49 



$75,003 50 



$75,003 60 


561 


20 00 


tf 00 


764 


^39 


9S4 


119 44 


1.07144 


2B0 33 
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Amount brought forward, 

1672 A. A. Mnndell, oil, 

1673 John O'Donnell & Co., reservation, sewer in Middle street, 

1674 George W. Hall & Co., cement, 

1675 Barker, Whi taker & Co., tools, &o„ . 

1676 Wood & Winsor, pulley, labor, &c., . 

1677 William H. Miller & Co., repairing tools, &o., . 

1678 Provid'encte Builders' Association, sewer pipes, 

1679 R. G. Walmsley, sewer pipes, 

1680 Charles HL Pierce, paid by him for sundries, 
168L Bernard Swift, contract reservation, sewer in Chapel and 

Snow streets, . . . . 42 55 

1682 Gilmore & Judge, constructing sewer in Vinton street, from 

Vernon street to Carpenter street, . . 258 40 

1683 Schooner Panthea, freight of sewer pipes, (charged toWm. 

Nelson, Jr.), . . .26 00 

1684 Patrick Powers, constructing catch-basin chutes, sewer in 

Orms and Charles street, 45 15 

1685 Charles H. Pierce, paying laborers, &c , . 2,696 90 

1686 Charles H. Pierce, on account for paying laborers, &c., . 300 00 

1687 Charles H. Pierce, paying laborers, &c., . . 534 57 

1688 liobdeil & Newmans, labor and materials. Brown street sewer, 1,579 12 

1689 James McLaughlin, repairing tools, sewer in Orms and Charles 

streets, . . 6 20 

1690 Stanton Clark, Agent, catch-basin stones, . 34 68 

1691 Providence and Stonington Steamship Co., freight of sewer 

materials, (charged to Akron Sewer Pipe Association,) 699 90 

(82,496 56 
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TBIAL BALANCE OF BOAED OP WATEB COMMISSION BBS' 
LBDGEE, SEWEB DEPAJaTMENT, NOVEMBEit 30, 1875. 

Db. 

Books, stationery, &o., 

Traveling expenses of commissioners, 

Bailding on Cove lands, 

Stones from Brook street sewer, 

Carting stones from sewers to Cove lands, 

Shed for storing materials. 



Tools, 

Centres, forms, templets, &c, 

Printing, 

Sundries, 

Testing cement, 

Inspection of connections, 

Inspection of sewer pipe, 

Sewer pipes, rings, covers, &o.. 

Bricks, 

Catch-basin stones, 

Catch-basin covers, 

Catch-basin traps, 

Manhole frames and covers. 

Manhole stones, 

Lamphole frames and covers, 

Invert blocks, 

Iron sewer connections, 

Iron rods. 

Sheet piling, 

Sewer pipe experiments. 

Supplying water for sewer work. 

Superintendence of cleaning and repairs. 

Cleaning catch-basins and sewers. 

Cleaning and repairing old sewers, 

Bepairing new sewers, 

Salaries and office expenses, 

City Treasurer, 

Additional catch-basins, 

Additional work on sewers, . 

Alterations caused by change of grades, 

Catch-basins in Exchange street and Exchange Place, 

Catch-basins in Hope street. 

Catch-basin in Park street. 

Catch-basin in Benefit street near Thomas street. 

Catch-basin corner of Eddy and Ship streets, 

Catch-basin comer of Hopkins and Sonth Main streets. 

Amount carried forward, 
8 



$43 55 

51 62 

129 15 

2.123 31 
1,932 62 

132 13 
5,112 85 

203 50 
2,546 34 

112 23 
2,037 18 
4,311 19 
1,109 58 
14,229 03 
11,116 12 
6,792 29 

794 69 

568 45 
3,-086 05 

184 67 

182 13 

2,196 00 

75 30 

35 02 

661 04 

75 80 
1,171 17 
2,491 55 

13.721 33 
6,602 97 
3,071 84 

15,250 43 

4,637 67 

859 76 

1.124 00 
917 15 
511 89 
869 57 
114 60 
101 79 
108 01 

76 26 

$1U,471 83 
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Amount brought forward, $111,471 88 

Sewer in Thayer, An^ell and Brook streets, ' . 83,032 87 

" '* Transit street, from Mohawk alley to Benefit 

street, . 48 1 31 

** *< High, Gourtland, Carpenter and Fountain 

streets, . 33,822 84 

" " Middle street, from Eddy street to Dorrance 

street, . . 735 74 

Benevolent and Benefit streets, . 6,483 63 

South Water street, from College to Crawford 

street, . 2,045 10 

Chapel and Snow streets, 1,933 07 

Bridgham, Central and Pearl streets, 9,093 63 

Prairie avenue, from Pablic to Pearl street, 12,212 73 
South street, from Plane to Richmond street, 5,623 40 
Keene street, from Prospect to Thayer street, 4,887 57 
Dyer street, from Market square to Orange 

street, . 6,998 70 

" " Pine street, firom near Seekell to Pearl street, 5,127 48 
Newton street, from near Federal street to 

Atwell's avenue, 486 49 

Bichmond street, from Elm to Point street, 1,727 40 
Sutton street, from near A^la street to Broad- 
way, . • . 2,672 13 
Langley street, from Plane to Hospital street, 3,519 54 
College street, from Benefit to Prospect street, 2,271 44 
Lemon street, from Carpenter to Fountain 

street. 
Beacon street, from Broad to Pine street, 
Crary street, firom Plane to Mary street. 
Hospital street, from Grary to Borden street, 
Dawson, Brighton and Knight streets, 
Arnold street, from Benefit street, easterly to 

its summit, 
Prairie avenue and Prince street, 
Olney street, from Mallett to North Main 

street, • • • 

Carpenter and Battey streets. 
Beacon and Maple streets, 
Ejught street, from Carpenter to Washington 

.street, . . . 850 96 

High, Knight, Washington and Battey streets, 6,640 72 
Gtoorge street, from Cooke to Brook street, 2,889 18 
Borden street, from Plane to Eddy street, 2,150 01 

Clemence street, from Washington to Fountain 

street, . 781 12 

Yinton street, from Asia street to Broadway, 1,397 84 
Knight street, from High street, southerly to 

ite summit, . 1,125 81 

High street, from Battey to Knight street, 1,572 23 

Courtland street, from Carpenter street to' 

Broadway, 1,902 51 

Amount carried forward, $346,687 56 
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986 34 


919 68 


1,313 77 


309 31 


4,686 61 


616 79 


4.284 42 


10,597 51 


3,715 56 


5,270 31 
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Amount brought forward, 316,637 56 

Bridgham street, from Oranston street tq Cen- 
tral street, . 4,491 72 
Brown street, from Barnes to Oluey street, 6,019 45 
Amos street, from North Main to Canal street, 609 43 
Arnold street, from East to Governor street, 409 42 
Custom House street, from Weybosset to 

Dyer street, . 472 ft? 

Pond street, from Summer to Fenner street, 250 17 

Orms and Charles streets, . . 4,220 60 

*' " Benefit street, from Angell to College street, 1,890 00 
" " Thayer street, from Qeorge to Charles Field 

street, . 287 81 

*• ' '* Arnold street, from Brook street westerly to 

its summit, . . 1.244 63 

** " Pond, Summer and Broad streets, 461 82 

" " Pearl street, from Cranston to Central street, 420 48 
•* ** Olive street, from near Prospect to Thayer street, 177 47 
" '* Eddy street, from Broad to Pine street, 281 89 

" " North Main, Hewes and Stevens streets, . 169 34 
** " Vinton street, from Vernon to Carpenter street, 310 66 
'* " Greenwich, Burnett and Public streets, . 1,105 42 

*' *' Broad, Somerset and Pine streets,' . 20 37 

" " Ship and Dyer streets, . 4 90 

« " Plane and Blackstone streets, . . 268 74 

•< <* Lippitt street, from Camp to North Main street, 9 15 
" « Federal street, from Bradford street to Broadway, 7 22 
" " Atwell*s avenue, from Acorn to Dean street, 
Washington street sewer outlet. 
North Main street sewer overflow, 
Alfred Mundell, for Pond street from Summer to Fenner 

street, 
Alfred Mundell, for Pond, summer and Broad streets, 
Leaoh & Co., for Thayer street, from George to Charles 

Field street, . . 975 00 

Patrick Smith, for Pearl street, from Cranston to Central 

street, . . 1,750 00 

Patrick Smith, for Broad, Somerset and Pine streets, 4 95 

Bernard Swift, for Olive street, from near Prospect to 

Thayer street, . . . 1,260 00 

J. W. and J. J, Newman," for North Main, Hewes and 

Stevens streets, . . 463 00 

J. W. and J. J. Newman, for South Water street, from 

College to Crawford street, . 
G. W. Bader & Co., 

City of Providence, highway department, . 
William H« Bowen, 
John Gillen, 
WUliam Nelson, Jr., 
B. G. Walmsley, 

Amount carried forward, . 



3 09 


99 40 


377 32 


425 00 


2.081 25 



697 


107 50 


777 18 


44 96 


15 30 


31 40 


129 10 


3378,257 57 
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Amount brought forward, . $378,257 57 
Charles H. Pierce, . .300 00 

Akron Sewer Pipe Association, . 1,516 41 

Completed sewers, . . . 385,673 71 

Engineering department, for horse hire, 2,631 85 

Engineering department, for books, stationery, &c., 35 49 

" sundries, . 528 20 | 

•' printing, 517 97 

" advertising, . 32 37 | 

" labor, . . 681 97 i 

" *• " instruments, . 188 69 ' 

*' " " brick arch experiments, 72 95 
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$770,430 18 



Cb. 

George B. Inman, for High, Courtland, Carpenter and 

Fountain streets, . $838 23 

" ** '* " Lemon street, from Carpenter to 

Fountain street, . 25 00 

" " " " Beacon street, from Broad to Pine 

street, . ' . 14 50 

•* " " " Arnold street, from Benefit street 

easterly to its summit, . 15 00 

•* " ** " George street, from Cooke to 

Brook street, . . 65 00 

Alfred Mundell, for Benevolent and Benefit streets, . 78 35 

** •* " Dyer street, from Market square to 

Orange street, . 167 25 

** " " Richmond street, from Elm to 

Point street, . . 43 35 

" ** " Clemence street, from Washington 

to Fountain street, 18 80 

Patrick Smith, for Bridgham, Central and Bearl streets, 235 00 
" " " Keene street, from Prospect to Thayer 

street, . . 121 00 

'* " " Sutton street, from near Asia street 

to Broadway, . . 40 15 

" '* " Beacon and Maple streets, . 100 00 

" *' *' Vinton street, from Asia street to 

Broadway, . 30 00 

** ** '* Courtland street, from Carpenter 

street to Broadway, 40 00 

" " " Bridgham street, from Cranston street 

to Central street, lOO 00 

Qilmore & Judge, for Prairie avenue, from Public to 

Pearl street, . . 360 72 

** ** " " Carpenter and Battey streets, . 76 63 

« " " " Vinton street, from Vernon to 

Carpenter street, 8 26 



Amount carried forward, $2,877 23 
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Amount brought forward, . $2,377 28 

Willard F. Inman, for Pine street, from near Seekell street 

to Pearl street, . 91 19 

" " " " Crary street, from Plane to Mary 

street, . . ■ 35 00 

" High, Knight, Washington and 

Battey streets, . . 270 00 

" " " Benefit street, from Angell to Col- 
lege street, . . 73 93 
" " •* " Greenwich, Burnett and Public 

streets, . 50 00 

Bernard Swift, for Newton street, from near Federal 

street to At well's avenue, . 10 ({0 

" " " Knight street, from Brighton to 

Carpenter street, . 85 00 

** *' " Knight street, from Carpenter to 

Washington street, . 15 00 

<■ *' " Knight street, from High street 

southerly to its summit, . 25 00 

" *' " High street, from Battey to Knight 

street, . . 22 78 

John O'Donnell, for Langley street, from Plane to Hos- 
pital street, . . 53 28 
J. W. & J. J. Newman, for College street, from Benefit 

to Prospect street, . 47 85 

J. W. Ss J. J. Newman, for Olney street, from Mallett to 

North Main street, 370 00 

J. W. & J. J. Newman, for Eddy street, from Broad to 

Pine street, . 10 00 

Leach & Co., for Borden street, from Plane to Eddy street, 85 00 
c« K (* (4 Arnold street, from East to Governor street^ 15 00 
<i €1 « i< Arnold street, from Brook street, westerly, 

to its summit, . 46 20 

Smith Granite Co., • . . 95 75 

Approved bills, . . 766,699 02 

3770,430 18 
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TRIAL BALANCE OP LBDGEBt, COMMITTEES APPOINTED BY THE 
BOARD OP ALDERMEN, TO CONSTRUCT CERTAIN SEWBRS, 
NOVEMBER 30, 1875. 

Da. 

Dorrance street, froni Westminster to Broad street, etc., $10,424 36 
Dorrance street, from Westminster street to the river, 13,206 82 
Thomas Pearson, for Dorrance street, from Westmin- 
ster street to the river, - - 18,970 15 

Approved hills, - - - 338,654 55 

^1,255 88 

Cr. 

Thomas Newman, for Pearl street, from Broad to Mum- 

ford street, . - - 1,590 36 

Approved bills, - - - 379,665 52 

$381,255 88 



RECEIVED BY THE BOARD OP WATER COMMISSIONERS, SBWEK 
DEPARTMENT, PROM SEPTEMBER 1. 1875, TO NOVEMBER 30, 1876. 
INCLUSIVE, AND PAID TO THE CITY TREASURER : 

1876. 
September L Of Thomas Phillips &. Co., for labor and 

materials, . . 114 55 

14. Of William M. Bailey, Tmstee, for labor 

and materials, • 78 50 

Of Union Railroad Company, for labor 

and materials, . 20 55 
Of John Bligh, for labor, cleaning pri- 
vate connection, . 5 00 
30. Of John Bligh, for labor, cleaning pri- 
vate connection, / 2 50 
October 30. Of Henry L. Ripley, for sand, 3 40 
November 30. Of David G. Hopkins, for labor, clean- 
ing private connection, . 12 40 
Por labor, filling cisterns with Paw- 
tuzet water, &c., 23 60 $200 40 
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Water Commissioners 
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[Elected February 27, Iff74.] 

- SEWERS, 

MARCH 1, 1876. 



PROV IDENCE: 
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Water Commissioners 

CITY OF PROVIDENCE. 
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OH 

SEWERS, 
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PROV IDENCE: 

FKOTIDENCE CHESS COMfANT, PUINTKItS TO TlIK C 
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ORGANIZATION 



OF THE 



PROVIDENCE WATER WORKS 



BOARD OB' WATER COMMISSIONERS. 

JOSEPH J. COOKE, President. 
CHARLES E. CARPENTER, 
WILLIAM CORLISS. 

SECRETARY OF TUE BOARD OF WATER COMMISSIONERS. 

CLINTON D. SELLEW. 

Office No. 3S Xorth Main Street. 
CHIEF ENGINEER. 

J. HERBERT SIIEDQ. 

Office Ko. 35 North Main Street. 



REPORT. 



Office op the Board of Water Commissioners, 

Providence, March Ist, 1876 

To THE Honorable the Crrr Council: 



.., ^ 



The Board of Water Commissioners, elected February 
27th, 1874, respectfully present their Eighth Quarterly Report 
on Sewers, 

A full report has been made to the Board of Aldermen 
upon the following named sewer, built by the Water Com- 
missioners, as a committee constituted by the Board of Al- 
dermen, to cause its construction : 

Dorrance street^ from Westminster street to the river ; or- 
dered November 25, 1872; report dated January 26, 1876; 
cost $51,660.27. 

Since the date of the last report sewers have been ordered 
by the City Council as follows : 

Across High stf*eet and through the la)id now belonging to 
Alfred Anthony and Samuel A. Irons^ from the southerly 
side of High street near the Johnston line^ at or near (he 
place where the stone culvert is now, to the Woonasquatucket 
river. 

Peat I street, fro?n the Pearl street sewer at Beacon street 
to Plane street. 

Pine street, from Dyer street to Hay streets 
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The following sewers have been completed since the date 
of the last report : 

Broad, Somerset and Pine streets, from Bridgham street 
to Pearl street. 

Eagle street, from AtweWs avenue to the Woonasqua tucket 
rivey\ 

Pine street, from Dyer street to Hay street, 

Thayer street, from Waterman street to George street. 

The following sewer has been completed, with the exceji- 
tion of six catch-basins, which are not to be bnilt until the 
street is graded and curbed : 

Olive street, from the summit between Prospect and Thayer 
stieets to Thayer street. 

The accounts in relation to the following completed sewers 
arc not yet in readiness for a statement of their cost: 

Borden street, from Hospital street to Eddy street. 
Grary street, from Plane street to Ma^y street. 
Federal street, from Bradjord street to Broadway. 
Pine street, from Dyer sti^eet to ILnj street. 

The following sewers ordered by the City Council, arc in 
ti state of progress, as follows : 

AtwelVsavenue, from Acorn street to Dean street ; one man- 
hole and one hundred and twenty-two feet of sewer built in 
December, 1875, wlicni work was suspended until spring. 

Borden street, from Plane street to Hof^pital street; com- 
pleted except four catch basins. 

Lippitt street, from Gamp street to ^orth Main street; com- 
pleted except six catch-basins. 

Pearl street, from the Pearl street sewer at Beacon street to 
Plane street; work commenced 28th ultimo. 

Plaiie and Blackstone streets, from Dudley street to tide* 
water; completed except five catch basins. 
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Work on the following sewers, ^completing the list ordered 
to be constructed by the Board of Water Commissioners,) 
has Dot been commenced : 

Friendship^ West Friendshij)^ and Dudley streets^ from 
Greenwich street to Plmte street. 

Fond street^ from the summit between Spring and Winter 
streets to Peai^l street. 

Ship and Dyer streets, from Richmond street to Dorrance 
street. 

Toioer street^ fnnn AtwelVs avenue to Federal street: 

The accounts in relation to the following completed sewers 
have been made up, and the cost of each is as follows : 

Amos street, from North Main street to the river, $1,036 60 
Aimold street, from Benefit street easterly to sum- 

mit between lienefit street arid Thayer street, 695 78 
Arnold street, from the summit between Benefit 

and Thayer streets to Brook street, . 2,436 04 

Arnold street, from East street to Governor street, 790 12 
Beacon street, from Pine street to Broad street, 1,034 40 
Beacon and Maple streets, from Prince street to 

Pearl street, . . . . 5,910 92 

Benefit street, fr'om Angell street to College street, 2,627 69 
Benevolent and Benefit streets^ from Brown street 

to College street, . . . . 7,285 47 

Br idgham street, from, Cranston street to Central 

street, .... 5,286 16 

Bridgham, Central and Pearl streets, from sum- 
mit in Bridgham street, east of Central street, 
to Broad street, • . . 10,222 58 

Broad, Somerset and Pine streets, from Bridgham 

street to Pearl street, . . . 9,023 50 

Brown street, from Barnes street to Olney street, 8,762 44 
Carpenter street, from Fouiitain street to Battey 

street, . . . . . 1,180 32. 
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Cai'penter and Battey streets^ from Ringgold street 

to Fountain street^ . . • $4,179 14 

Clemence htrett, Jrom Washington street to Foun- 

tait, street y . . . - 881 47 

Chapel and Snow streets^ from Burrill Svreet to 

Westminster street^ . . . 2,169 03 

College street, from Benefit strtet to Prospect street y 2,554 23 
Courtland street y from Carpenter street to Broad* 

way, ..... 2,237 99 

Custom House street, from Weybosset street to 

Dyer street, . . . . 919 34 

Dawson, Brighton and Knight streets, from Mar- 
shall street to Carpenter street, . 5,907 22 
Dyer street, from Market square to Orange street, 7,900 16 
"^ Eagle street, from AtwelVs avenue to the Woonas- 

quatucket river, . . . 2,004 80 

Eddy street Jrom Broad street to Pine street, 572 12 

George street, Jrom Cooke street to Brook street, 3,249 01 
* Greenwich, Burnett and Public streets, from 
Daboll street to the low point on Public street, 
between Burnett and Austin streets, . 1,73*J 78 

High street, from Battey street to Knight street, 1 ,763 10 
High, Courtland, Carpenter and Fountain streets, 

from Almy street to Jackson street, . 37,913 32 

High, Knight, Washington and Battey streets, 

from Courtland street to Fountain street, 11,891 71 

Hospital street, from Crary street to Borden street, 385 07 
Ktene street, from Prospect street to Thayer street, 5,764 30 
Knight street, from Carpenter street to Washington 

street, ..... 958 33 

Knight street, from the summit between CranMun 

and High streets to High street, . 1,263 03 

Lane nearly opposite Star street, from North Main 

street to the Moshassuck river, . . 839 20 

Langley street, from Pla7ie street to Hospitffl street, 4,068 30 
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Lemon street^ from Carpenter street to Fountain 

street, . . . . . $1,111 40 

Middle street, from Eddy street to Dorrance street, 827 17 
Newton street, from summit between AtwelCs ave- 

nue and Federal street to AtivelVs avenue, 549 12 

North Main, Htives and Stevens streets, from OU 

ney street to the Moshassuck river, . 7,371 13 

Olive street, from the summit betioeen Prospect and 

Thayer streets to Thayer street, . 5,569 52 

Olney street, from Mallett street to North Main 

street, . . . . . 12,114 05 

Orms and Charles streets, from the railroad bridge 

on Orms street to Mill street, . . 7,860 66 

Pearl street, from Cranston street to Central streit, 4,963 36 
Peck street, from Weybosset street to Dyer street, 1,467 41 
Pine street, from summit near Seekel street to 

Pearl street, . . . . 5,771 3a 

Pond street, from Summer street to Fenner street, 3,313 56 
Pond street, from summit between Spring and Win- 
ter streets, through Summer and Broad streets 

to Pearl street, . . . 8,093 4a 

Prairie avenue, from Public street to Pearl street, 13,786 24 
Prairie avenue and Prin'e street, from Friendship 

street to Pearl street, . . . 5,464 58 

Richmond street, from Ebn street to Point street, 1,945 58 
South street, from Plane to Chestnut street and 

from Chestnut to Richmond street, . 6,995 33 

South Water street, from College street to the river 

at foot of Crawford street, . . 2,562 49 

Sutton street, from summit between Asia an^Lee 

streets to Broadway, . . . 3,006 3ft 

Thayer street, from George street to Charles Field 

street, ..... 4,014 OT 

Thayer street, from Waterman street to George 

street, . . . . . 3,480 08- 

s 
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Thayer street^ from Bowen street to Angell street^ 
and through Angell and Brook streets to the 
river, ' . . . . . $i*3,513 18 

Transit street, from Mohawk alley to Benefit street, 539 74 
Vinton street frorn Asia street to Broadicay, , 1,63(5 04 

Vinton street, from Vernon street to Carpenter 

street, ..... '^^S 47 



$352,09;i 94 

* Built for surflEice dramaf^e only, and the oxponse charged to the appropriation 
for highways, by order of the City Council. 

During the Ijist quarter the Commissioners, as a commit- 
tee constituted hy the Board of Aldermen, acting under the 
advice of the City Solicitor, have approved a bill of Thomas 
Pearson against the city, amounting to fifteen hundred and 
ivinety -^^^ dollars, for extra work and mateiials (including 
interest) in tlie construction oi the sewer ordered to lie built 
^'from AtvjelVs avenue, through Bourn street^ Broadway, 
Carpenter, Jackson, High, Chestnut, and Ehn streets, to the 
river, ^^ and repoitod upon by said committee, Feb. 24, 1874. 
This has increased Ihe cost of said sewer to, $b7,547 35 

Assessments for the following sew(5rs have been completed 
and certified to the City Treasurer : 

Amos street, from North Main street to the river, $2(>7 29 
Arnold street, from the summit between Benefit and 

Thayer streets to Brook street, . . 1 ,574 48 

Arnold street, from East street to Governor street, 706 40 

Benefit street, jfom Angell street to College f^treet, 8:?3 74 
Bridgham street, from Cranston street to Central 

street, .... 2,992 38 
Broad, Somerset and Pine street^, from Bridgham 

street to Pearl street, • • .^ 3,499 21 

Brown street, from Barne.^ street to Olney street^ 3,445 73 
Carpenter street, from Fountain street to Battey 

street f ..... 1,181 52 
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Oourtland street^ from Carpenter street to Broad* 

way^ ..... 11,677 83 

Custom House street^ from IVeybosset street to 

Df/er strtet^ .... 464 16- 

Dawson J Brighton and Knigkt streets^ from Mar- 
shall street to Carpenter streets^ • 3,440 79 
Eddy street^ from Broad street to Pine street^ * 352 '^3 
Federal street ^ from Bradford street to Broadway^ 1,271 99 
High street^ from Battey street to Knight street^ 1,175 02 
High^ Knight^ Washington and Battey streets ^ 

from Courtland street to Faumlain street^ 6,683 88 

Knight street^ from Carpenter street to Washington 

street^ . . , . • 370 07 

Knight street^ from the summit between Cranstfm 

and High streets to High street, . 6^7 07 

Lippitt street, from Camp street to North Main 

Mreet, ..... 4,151 61 

Norfh Main, Hewes and Stevens streets^ from 01- 

7tey street to Moshassuck river, . 3,412 71 

Olive street, from the summit betwetn Prospect and 

Thayer streets to Thayer street, . 2,271 44 

Olney street, from MaUett street io North Main 

street, - . . . . . 4,956 15 

Pearl street, from Cranston street to Central street, 2,286 46 
Peck street, from Weybosset Street to Dyer street, 980 04 
Pond street, from Summer street to Fenner street, 3,224 60 
Pond street, from summit between Spring and 

Winter streets, tkrouyh Summer and Broad 

streets to Pearl street, . • . 4,726 39 

Thayer street, from Gtorge street to Charles 

Field street, .... 1,341 68 

ITiayer street, from Watennan street to George 

street, ..... 1,943 28 

Vinton street, from Vernon street to Carpenter 

street, . . . , . 441 82' 

$60,349 83 
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The cost of sewers constructed under 
Chapter 807 of the Public Laws, and Chap- 
ter 313 of the General Statutes, as far as 
reported, for which assessments have been 
made, is . . $1,131,892 64 

The approximate cost of 
the following sewers, is 
Borden street from Plane 

street to Hospital street^ 

and from Hospital street 

to Uddy street, $4,206 20 
Grary street from 

Plane street to 

Mary street, 1,751 71 
Federal street, 

from Bradford 

street to Broad- 
way, . 3,252 58 
Lippitt street, 

from Olney 

street to North 

Main street, 10,272 49 19;482 98 



$1,161,375 62 



The amount of assessments for such 
sewers, certified to the City Treasurer is 441,976 80 

A Drain-Layer's license has been issued to David S. An- 
thony ; the total )iumber of such licenses issued to date is 
sixty. 

A schedule of sewer bills approved by the Board of Water 
Commissioners, from December I, 1875, to February 29, 
1876, inclusive ; a trial balance of the Board of Water Com- 
missioners' Ledger, Sewer Department, February 29, 1876, 
inclusive, a trial balance of the Ledger of the Committees 
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appointed by the Board of Aldermen to build ceiiaii^ 
sewers February 29, 1876, inclusive, and a schedule of re- 
ceipts bj- the Board of Water Commissioners, paid to the 
City Treasurer from December 1, 1875, to February 29, 
1876, inclusive, are hereunto appended, and made parts of 
this report. 

Joseph J. Cooke, ^ n ^ r 

Chas. E. Carpenter, > « ^/ 

,,^ .^ \ Water Ciymmissioners. 

William Corliss, ) 
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SCHEDULE OF BILLS APPROVED BY 
MISSIONEUS, SEWEU DEPARTMENT, 
. FEBRUARY 23, 187t5. INCLUSIVE. 



TEIE BOARD OF WATER COM- 
FROM DECE&IBER 1, 1875, TO 



!«« 
16-93 
1694 
1693 
1696 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
1701 
1705 
1706 

1707 
1708 
1709 

1710 

1711 
1712 
1713 

1714 

171f» 
1716 

1717 
1718 

1719 
1720 
1721 
1723 
1723 

1724 

1725 

1726 

1727 



Lucius J. Sampson, salary as engineer of private drains, 
Reuccllacr B. S. Ilnrt, '• " iuspuctor of private drains, 
Allen Aldricli. salary' as superintendent of cleaning and repairs, 
Dutr J. Greene, " 
Henry L. Ripley, 
William Wbittaker, 

(( it 4( 



*• inspector, 

snlai*y as inspector on sewers. 



41 



>< 



« 



«4 



II 



41 



44 



l< 



«« 



M 



4< 



>l 



44 



«< 



It 



,4 



t« 



l< 



4( 



41 
4> 
44 



Thomas R. Belclicr, 

Henry F. Davis, 

William Bowler. 

William II. Smith, 

All red E. Martin, 

James L Shei*man, 

William H. Kelly, testing cement, 

Luavh & Co., on account for constructing sewer In carpenter street, 

Goorgo E. Lcacli, on acoonnl for cons^tructimg sewer in Thayer 

sircet, fmm Waterman to George street, 
Bci*nard Swift, on account for constructing sewer in Olive street, 
Alfred Mun dell, " " ^' " «' *- Eagle street, 

James J. Newman, on account for constructing aewcr in Fe<1cral 

OX L wOl'f « • • • • 

Willard F. Inman, on account for constrttctlug sewer in Lippitt 
street, 

Akron Sj'wcr Pipe Association, sewer pipe, 

A. C. Eddy & Studleys, rubber boots. Ac ^ . 

Willard F. Inman, extra labor. sewiT in High, Courtland, Carpen< 
tcr and Fountain streets, 

Gilmorc A Judge, overtime deducted in bill for constructing 
sewer in Pniirie avenue, 

Lucius J. Sampson, horse hire, . 

Alfred Mundell, contract reservation, sewer in Benevolent and 
Benefit streets, . 

Smith Granite Co^ catch- b .sin stones, 

Alfred Mundell, constructing sewer in Pond street, from Summer 
to Fen nor street, 

Allen Aid rich, horse hire, Ac^ . 

A. C. Eddy & Studle3'8, rubber boots. Ac , . 

William H. Miller A (.o.. repairing hose carriage, 

C. Frank Allen, salary as inspector of sewer pipes. 

Alfred Mundoll, on account for constructing sewer in Pond, Sum- 
mer and Broad streets, 

J. W. & J. J. Newman, on account for constructing sewer in North 
Main, Hcwes and Stevens streets. 

Leach & Co , on account for constructing sewer in Thayer street, 
from George to Charles Field street, 

Patrick Smith, on account foreonstructing sower in Broad, Som- 
erset and Pine strei'ts, 

Patrick Smith, on account for constructing sewer in Pearl street, 
from Cranston to Central 8li*cet, 



Amount carried forward, 



lOuOO 

80 00 

100 00 

104 OU 

120 00 

100 00 

100 00 

104 00 

93 00 

102 00 

91 00 

85 75 

58 72 

42.*^ 00 

975 00 

1,800 00 

630 00 

1,030 00 

1,550 00 

8,842 17 

65 10 

10 06 

fiOOO 
78 00 

78.35 
275 00 

770 S2 

7'i 15 

22 36 

7 11 

100 00 

850 00 
2,473 00 

823 00 
2,135 00 

275 00 



$18,114 90 
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1728 
1729 

1730 
1731 
1732 
1733 
1784 
1735 
1736 
1T37 
1738 
1739 
1740 
1741 
1742 
1713 
1744 
1745 
1716 
1747 

174S 

1749 
1750 
175L 
1753 
1753 
1764 
1765 
1756 
1757 
1758 
1759 
1760 
1761 
1762 

1763 
1761 
1765 
1766 
1767 
1768 
1769 
1770 
1771 
1772 

1773 
1774 
1775 
1776 
1777 



Amount brouj^lit forward, 
1?. G. Walinsley, scwcr pipe, 
rroviilencc and Stonington Steamship Co., freight of sewer pipe 

(charged to Akron Sewer Pipe Association,) 
George Campbell, tools, 
tf obert Morrow, horse hire by engineers, . 
Delaney & Walsh, tool8, 
William If. Miller & Co., repairing, tools, . 
E. M. Hunt, cement. 
Fuller Iron Works, manhole covers, 

Providi-nce Waterworks salaries and office expenses. Ac, 
Narragansett Drick Oo., bricks, 

A. Waile, teaming, .... 
Nelson Titus, supporting house on Blackstone street, 
Liench & Co., consti-uctlng sewer in Peck street, 
Charles H Pierce, paying laborers, Ac, 
Chjirles H. Pierce, •• " " . 

Charles H. JMcrce, on account for paying laborers, &c., 
Hammond, Angcli & Co , printing, 
W. J. Glover & Co., tarred sheathing, 

Alfred Mundell, contract reservation, sewer in Dyer street. 
Sclinoner Kate and Maiy, freight of bricks, (charged to Ilaight & 

Southard,) .... 

Schooner E. & I. Oakley, fl-eight of bricks, (charged to Ilaight i^ 
^ Southard,) .... 

iTopkins A Pomroy. bricks, cement, carting bricks, teaming, Ac. 
M. B. Leach A Sons, second hand lumber, . 
Joseph Hagan. iron pots, 
James H. Munroe, inspecting boiler, 
Wdlard F. Inman. extra labor, sewer in Lippitt street, 
WllMam Nelson, Jr , scwcr pipe, . . • 

Barker, Whitaker A Co., tools, Ac, 
Albert Dailey A Co., lumber, . 

Allen Fire Department Supply Co , hose, couplings. Ac, 
Charles H. Plt^rce, paid by hiai for sundrii;s, 
Jolm Mason, tools, Ac 
Henry W. Ellis, trustee, repairing tools, . 
Bernard Swift, contract reservation, sewer in Newton street, 
Alfred Mundell, constructing sewer in Pond, Summer and Broad 

streets. 
Barker, Whitaker A Co., brooms, lantern globes, Ac , 
Cliarlcs H. Pierce, paid by him for sundries, 
Allen Fire Department Supply Co., tool?*, . 
Providence Bnlldei's' Association, sewer pipe, 
Providence and Stonington Steamship Co., freight of sewer pipe 
Leach A Co., on account for constructing sewer in At well's avenue 
Alfred Mundell, constructing sewer in Eagle street, 
Bernanl Swift, " • •• Olive stn et, 

James J. Newman, " ». .* Federal, 

Willard F. Inman, on account for constructing sewer in Lippitc 

street, .... 

Alfred Mundell, contract reservation, sewer in lUchmond street 
T. J. Elliott, agent, sewer pails. 
Bernard Swift, extra labor, Ac, 
Charles H. Pieree, paying laborers, Ac, 
Charles H. Pierce, " 



k( 



Amount carried forward, . 



$18,114 99 


1,419 38 


G18 10 


16 00 


- 168 00 


13 80 


20 24 


162 84 


22 05 


1.393 94 


1,401 83 


26 75 


10 00 


541 30 


1,956 42 


.S2n 86 


200 00 


93 38 


27 09 


167 25 



857 25 



407 50 


4,915 41 


23 40 


14 40 


5 00 


88 75 


391 00 


45 92 


557 41 


150 84 


20 93 


34 14 


23 76 


10 00 


324 76 


6 12 


6 53 


7 60 


78 00 


239 10 


100 00 


236 55 


826 40 


107 85 


1.000 00 


43 35 


15 00 


12 39 


1.963 81 


465 18 


$39,126 45 
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1778 
1779 

1780 
1781 
1782 
1783 
1784 
1785 
1786 
1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
1793 
1796 
1797 
1798 
1799 
1800 
1801 
1802 
1803 
1804 
1805 
180G 
1807 
1808 
1809 
1810 
1811 
1812 
1813 

1814 
1815 
1816 
1817 

1818 

1819 

1620 
1821 

1822 

1823 

1824 
1825 



Amoant brought forward, 
Charles H. Plorco, on account for paying laborers, &c., 
Hcuiy L. Parsons, replacing window broken in Cheupsido build 

mg» • • • • • 

Alfred Mundell, extra labor, Ac, 
Lucius J. Sampson, horse hire, 
Mass. Portable R. R. Co., car. track couplings, ftc, 
Charles H. Pierce, paying laborers, Ac, 
Charles H. Pierce, • " " . 

Charles H. Pierce, on account for paying laborers, &c., 
C. Frank Allen, salary as inspector of sewer pipes, 

I<ucius J. Sampson, •• " engineer of private drains. 
Rcncellacr B. S. Ilart, '* " inspector of " " 

Allen Alrlrich. salary as superintendent of cleaning and rcpaira, 
William Whittaker, salary as inspector on sewers, 



K 



• ( 



tl 



<t 



t( 



(I 



it 



l< 



(( 



«• 



l< 



*i 



U 



«( 
*I 
it 



l< 



(t 



ti 



(C 



f( 



li 



t( 



(i 



C( 



<i 



f< 



(I 



(( 



Thomas R. Belcher, 

William Bowler, 

Henry L. Ripley, 

James L. Sherman, 

William H. Smith, 

Alfred E. Martin, 

lleniy F Davis, 

Duty J. Greene, 

William H. Kelly, testing cement, 

Allen Aldrich, horse hire, &c., . 

Robert Moxtow, ** *' by engineers, 

A. A. Mundell, oil, . 

Hopkins & Sears, sandwiches, coffee, &c., . 

John McBain, carpenter's work and lumber, 

Nichols & Crowell, oil clothing, 

John H. Eddv, brooms, Ac, 

A. Meisel, printing plans for sewerage report. 

Smith Granite Co , catch-basin stones, 

A. A. Mundell, oil, Ac, 

A. W^aite, teaming, . 
Peleg S. Sherman, Jr.. casks, 
Gilmore A Judge, contract reservation, sewer in Prairie avenue, 
Patrick Smith, »* •• '* " Bridghum, Ceu 

tral and Pearl streets, . . . 

George B. Inman, contract reservation, sewer in Lemon street, 
Willard F. Inman, '• " *' '• Pine street, 

Wlllard F. Inman, " • *• •• Crary street, 

J. W. A J. J. Newman, extra labor, sewer in North Main, Hewes 

and Stevens streets, 
Willard F. Inman, on account for contstructiug sewer in Lippitt 

street, ..... 

Patrick Smith, on account for constructing sewer in Broad, Som 

erset and Pine street, 
Patrick Smith, constiiictlng sewer in Pearl street, 
J. W. A J. J. Newman, constructing sewer in North Main. Hewes 

and Stevens sti'eots, 
Schooner Hannah E Brown, freight of bricks, (charged to Haight 

A Southard,) 
Fuller Iron Works, iron sewer castings, 

B. F. Greene, assignee, lumber, 
Moulton A Remington, repairing hose oart, 

Amount carried forward, 



$39,126 45 


800 00 


550 


49 51 


78 00 


100 37 


1,914 55 


342 01 


300 00 


113 50 


100 00 


46 45 


100 00 


115 00 


100 00 


06 00 


120 00 


63 00 


54 00 


42 00 


24 00 


79 50 


60 75 


66 30 

• 


123 00 


7 74 


920 


902 


950 


6 90 


70 00 


625 00 


6 51 


500 


726 


344 56 


235 00 


12 80 


04 19 


33 25 


348 SO 


1,075 00 


1,400 00 


• 100 16 



442 29 

264 50 

46 04 

18 57 

496 



$48,685 82 
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18SG 
1827 
1828 
1829 
1830 
1831 
18% 
1833 
1834 
1835 
1833 
1S37 
1838 
1839 
1840 
1841 
1842 
1843 
184-1 
1845 
184G 
1847 
1848 
1819 

1851 

1838 

1853 

1854 

1855 

1856 

1857 

1858 

1859 

1810 

1861 

186i 

1863 

18G4 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

187-2 

l873 

1874 

1875 

1876 

1877 

1878 



Amount brought forward, 
Pro\ idence Stcnui Engine Co., testing: boiler, 
George W. Hall & Co., sewer pipe, 
William Nelson, Jr., " •* 

Hammond, Angell & Co., printing, 
Wiiliam E. Bari'Ctt & Co., tools, 

Willard F. inman, extra labor, &c., sewer in Lippitt street, 
George W. Hall & Co., sewer pipe. 
Dexter Gorton & Co., lumber, Inbor, &c., . 
H. M. Angoll & Co., lumber, 

James llnggerly, rent of house on Blackstone street, 
Del nioy A Walsh, tools 
Amos M. Hawkins A Co., tools, 
Barker, Whituker & Co., tools, &c., 
William H. Miller & Co., repairing tools, Ac., 
Ctiarles H. Pierce, paid by him for sundries, 
W. Congdon A Sons, paving hammers, 
William If. 3Ii]ler A Co., tools and repairing, 
Barker, Whitaker A Co , tools, . 
H. M. Angcll A Co., lumber, 
Albert Dailey A Co., lumber. Ac , 
Akron Sower Pipe Co.. sewer pipes, 
Leach A Co., extra labor Ac., on sewers, . 
J.obdoll A Newmans, extra labor, sewer in Brown street, 
George E. Leach, extra labor, sewer in Thayer street, 
J. W. A J. J. Newman, contract resci'vatlon, sewer in College 

street. 
Leach A Co., constructing sewer In Thayer street, 
Akron Sewer Pipe Association, sewer x^ipcs, 
Hopkins A Pomroy, brick, cement, carting bricks, Ac 
William H. Fenner A Co , iron pipe, well buckets, Ac 
Providence Steam and Gas Pipe Co., pipe and fittings 
T. J. ElHot, agent, sewer pails, . 
A. A. Gray A Co., carpenter's work, Ac, 
U. B. Leach A Sons, hoisting buckets, 
Wlliard F. Inman. extra labor, sewer in Benefit street 
Narragansctt Brick Co., bricks, 
Ilaight A Southard, bricks. 

Wood A Winsor, hose connection, elbow, nipples, Ac 
Charlen F. Pope, powder, fuse, Ac., 
Plienix Iron Foundry, Iron s«iwer castings, 
Albert Tripp A Co., lumber, labor, Ac, 
Akerman A Co., blank books, . 
G. W. Uader A Co., sewer pipe, 

George B. Inman, contract reservation, sewer In Lemon street. 
Leach A Co., constructing sewer in Carpenter street, 
Willard F. Inman, extra labor, sewer in Lippitt street, 

" " •* constructing sower in Lippitt street, 
George E. Loach, " " " Thayer street, 

Patrick Smith, contract reservation sewer in Sutton street, 
John O'Donnell, " •• '• " Langloy street, 

Cbarlcs II. Pierce, paying laborers, Ac, 



II 



II 



i< 



II 



II 



II 



C. Frank Allen, 



on account for paying laborers, Ac, 
salary as inspector of sewer pipe, 



Amount carried forward, 
3 



. $47,685 82 


6 CO 


13 84 


82 40 


73 15 


8152 


60 68 


6 63 


258 10 


124 00 


10 50 


4 75 


n 00 


77 61 


106 18 


54 44 


5 20 


13 82 


2046 


76 12 


289 9U 


295 43 


115 85 


67 05 


20 60 


47 40 


27 26 


840 90 


S.059 66 


147 34 


6 37 


7 60 


10 11 


2500 


19 33 


353 73 


2,431 75 


8 16 


508 


038 


8909 


13 72 


1,519 62 


13 29 


49 07 


9 72 


1,C89 80 


631 80 


40 15 


53 28 


615 :» 


3,056 90 


30000 


125 00 


. $61,729 37 
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1879 
1880 
1{«1 
1882 
1883 
1884 
1885 
1880 
1887 
1888 
1839 
1890 
1891 
1892 
1893 
1894 
1895 
189G 
1897 
1898 
1899 
1900 
1901 
1902 
1903 

1904 
1905 
1906 
1907 
19(18 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
191G 
1917 
1918 
1919 
1920 
1921 
1922 
1923 

1924 
1925 
1920 
.1927 
.1928 



Amoant brought forward, . , 

Allen Aldrich, salarj' as superintendent of cleaning and repairs, 
Lucius J. Sampson, salaiy as engineer of private drains, 
Thomas R. Belcher, *• " inspector on sewers, . 
William II. Kelly, testing ccniont, 

Patrick Smith, contract reservation, sewer in Kecno street, 
Alfred Mundell, concrete laid in basins of Eagle street sower, 
William Elsbree, paving stones, 
Calvin C. Caimpbcll, catch basin stones, 
A. A. Mimdell, oil, Ac, 
Wightraan & Liscomb, oil, &c., 
Providence Builders Association, sewer pipe, 
Narragansett Brick Co., bricks, 
K. II. Purinton, calking tools, oakum, &c., 
Hcni-y Blundell, agent, labor and materials, 
A. C. Eddy & Studleys, rubber boots, &c., . 



<i 



t( 



<i 



«c 



William Whittaker, salary as inspector on sewers, 

Lucius J. Sampson, horse hire, 

Robert Morrow, horse hire by engineers, . 

Providence Tool Co., tools, 

Rhode Island Concrete Co., concreting around catch bai^ins, Ac, 

Hopkins & Pomroy, cement, carting bricks, Ac, 

William H. Miller & Co., repairing tools. &c., 

Providence Steam and Gas Pipe Co., labor. i)ipe and fittings, 

Patrick Smith, con si inicting sower in Broad, Somerset and Pino 

streets, .... 

Pntriok Smith, extra labor, &c , on sowers, 
G. A C. P.IIutchins, lanterns, lantern globes, Ac, 
rJohn O* Donnell, extra labor, &c., scwcr in Langley street. 
Smith Granite Co., catch basin stones, 
Charles U. Pierce, paid by him for sundries, 

Allen Aldrich, horse hire, &c., . 

William 11. Miller & Co., repairing tools, . 

James Haggarty, rent of House on Blackstonc street, 

William H. Fenner & Co., well buckets, well pipe, &c., 

Charles II. Pierce, paying laborers, &c., . 



t< 



»« 



(( 



>< 



(I 



ii 



" on account for paying laborers, *c., 
James R. Osgood & Co., drawings for sewer report, . 
Albert Dailey A Co., lumber, . 
George W. Smith, cutting curbing, 
Ileniy W. Ellis, repairing tools, Ac, 
Providrnco Water Works, wharfage, labor, &c., ! 

Albert Tripp & Co., lumber, labor, &c., 
Providence & Worcester R. R., freight of sewer pipe, (-charged to 

Akron Sewer Pipe Association,) 
Providence Water Works, labor and wharfage, 
Barker, Whitaker & Co., chain, 

" tools, Ac, 
Providence Water Works, senices of engineers, Ac, . 

Gilmore A Jndge, contract reservation, sewer in Carpenter and 

Battey streets, . 

■ • • . 

Amount carried forward, . 



$04,729 87 
100 CO 
100 00 
100 00 
38 90 
114 10 

13 00 
SO 87 

213 00 

40 36 

8 59 

998 

145 10 

14 73 
34 75 

62 95 
48 11 

135(0 
27 00 

63 00 
10 75 
22 50 

7GS 99 
37 09 
19 to 

236 87 

C7 52 

132 91 

74 31 

1,190 00 

30 99 

623 

70 00 

7 02 

16 50 

95 95 

219 58 

2,465 GO 

2oO 00 

215 (K) 

413 59 

7 43 

73 .S2 

4,007 26 

170 77 

111 32 

16 50 

52S 

121 67 

83 263 96 

63 (>7 
$110,190 58 
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Amoant brought forward, 
19S9 Charles H. PicrcOi paying laborers, Ac, 
1830 " " " " " . 

1931 " " on account for paying laborers, &c., . 

1932 George B. Inman, contract reservation, sower in Arnold street, 
laJS " " " " " " *• George street, 

1934 Alfred Mundell, " *' '• " Clemence street, 

1935 Providence & Worcester Railroad, freight of sewer i)ipe, (charged 

to Akron Sewer Pipe Association,) 



$110,196 60 

8,166 29 

222 68 

200 00 

887 

61 24 

12 72 

111 60 



$113,979 98 
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TRIAL BALANCE OF BOARD OF WATER COMMISSI ONE US' 
SEWER DEPARTMENT, FEBRUARY 20, 1876. 

DR. 

Books, stationery, etc.. . 

Building on Covo lands, . 

Stones from Brook street sewer, 

Carting stones from sewera to Cove lands, 

Shed for storinj^ materials. 

Tools. 

Printing, 

Inspection of connections, 

Inspection of sewer pipe, 

Sower pipes, rings, covers, &q , 

Bricks, 

Cat3h>basin stones. 

Catch-basin covers, 

Cutch-basin traps. 

Manhole Iriimes and covers, 

Manhole stones, 

Lumpholo frames and covers. 

Invert blocks. 

Iron sewer connections, 

Iron rods, 

S licet piling, 

Salaries and office expenses. 

City Treasurer, 

Additional catch-basins. 

Additional work on sewers, 

Catch-bnsins in Exchange street and Exchange place, 

Cutch-busins in Hope street. 

Catch basin In Park street, 

Catch-basin in Benefit street, near Thomas street, 

Catch-basin corner of Eddy and Ship streets, . 

Catch-basins corner of Hopkins and South Main streets, 

Sewer in Ciary street, fk'om Plane to Mary street, 
Borden street, from Plane to Eddy street, 
Plane and Blackstono streets, 
Federiil street, fVom Bradford street to Broadway, 
Atweirs avenue, from Acorn to Dean street. 
Pine street, fix)m Dyer street to Hay street, 
Lippitt street, from Camp to North Main street, 
Ship and Dyer streets. 

Leach A Co., for Atwell's avenue, from Acorn to Dean street 

William H. Bowen, 

John Gillen, 

Charles H. Pierce, 

Completed Bowel's, 

Kngineeiing department, for horse hire, 

books, stationery, &c., 

printing, 

instruments. 
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Amount carried forward, 



«43 55 

1S9 15 

2,123 31 

1.032 G2 

4.G58 74 

2.801 04 

4.737 64 

450 06 

19.010 50 

7,45.-» 02 

5.851 20 

442 23 

276 OS 

I.03L 80 

76 01 

G5 03 

1,206 40 

68 05 

85 03 

406 24 

17.200 46 

10,100 73 

1,221 88 

1,153 84 

665 67 

032 85 

144 36 

132 24 

140 85 

243 61 

1,481 71 

8,666 20 

18,057 46 

2.827 30 

43 21 
301 87 

0,403 40 

07 

116 13 

44 06 
15 30 

200 00 

734,033 07 

8,026 85 

51 50 

6ii 80 

100 04 



$855,055 34 
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Amount brongbt forward, 
SnperintondcncP'of cleaning and repairs, 
Cleaning catcli-baflins and sewers, . 
Cleaning and repairing old sewers^ 
Repairing new sewers, . 
AlteratioiiS caused by cbange <»f grades, 



$855.0d5 34 
2,701 55 
15.450 0*2 
7,282 96 
3.212 38 
1,237 S6 



Cr. 

Ucoi-ge B. Innian, for nigh, Courtland, Carpontcr and 

Fountain streets, . . . 641 SO 

Bernard Swift, for Knight street, from Brighton to Carpen- 
ter street, . . . , 31 70 

Bernard Swift, for Knight street, from Carpenter to Wash- 
ington street, . . . . 15 00 

Bernard Swirt, for Knight street, from Iligli street, south 

orly, to Its summit, . . 20 43 

Btei-nnrd Swift, for High street, from Battey to Knight stiret, 23 73 

*' " »* Olive street, from near Trospect to 

Thayer street, . . . 176 00 

J. W. & J. J. Ncwmnn. for Olney street, from Mallett to 

North Main street, . . . "•68 40 

J. W. A J. J. Newman, for Eddy street, from Broad to Pine 

street, . . . . 10 00 

J. W. A J. J. Newman, for North Main, Howes and Stevens 

streets, . . . 178 00 

James J. Newman, for Federal street from Bradford street 

to Broadway, . . . . 60 00 

Patrick Smith, tor Beacoft and Maple streets, . . 06 81 

*• " '* Vinton street, from Asia street to Broad- 

way, . . . 30 00 

Patrick Smith, for Courtland street, from Carpenter street 

to Broadway, . . . .40 00 

Patiick Smith, for Uridgham street, from Cranston to 

Central street. . . . . 100 00 

Patrick Smith, for Pearl street, fl*om Cranston to Central 

street, . . - . . 110 00 

Patiick Smith, for Broad, Somerset and Pine street**, . 109 11 

Willard F. inman, for High. Knight, Washington and Bat- 
tey streets, . . . 270 00 

Willanl F. Inman, for Benefit street, from Angell to Col- 
lege street, . . . . 73 21 

Wlllaitl F. Inman, for Greenwich, Burnett and Public 

street*), . . . . 50 00 

Willard F. Inman, for Lippitt street, from Camp to North 

Alain street, . . . 275 09 

Leaoh & Co., for Borden street, ft-om Plane to Eddy street, 85 CO 

•• •' " Arnold street, from East to Governor street, 15 00 

" •« " Thayer street, fi-om George to Charles 

Field street, , . . . 98 7 

Leach A Co., for Arnold street, from Brook btreet, wes- 
terly, to its summit, . .46 20 
I^.ach & Co., for Pock street, from Weyboysct to Dyer street, 23 85 
»• •* •* Carpenter street, from Fountain to Battey 

street, . . . . 24 28 

George E. Leach, for Tliayer street, from Waterman to 

George street, . . . .85 00 



$885,029 81 



Amounts carried forward, 



$3,145 36 $885,029 81 
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Amounts brought forward, . . $3445 36 $885,029 SI 
Alfred Mundell, for Pond street, from Summer to Fenner 

street. . . . . 65 00 

Alfred Mundell, for Pond, Summer and Pond streets, . 170 00 
" " " Eagle street, from Atwell's avenue to 

Woonasquatnckct river, . . . 87 07 
Gilmore & Judge, for Vinton street, Irom Vernon to Car- 
penter street, . . . . 8 25 
Akron Sewer Pipe Association, . . ' . 477 08 
Smith Granite Co., . . . . 418 05 
Approved bills, .... 880,079 00 



$885,029 81 
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TUIAL BALANCE OF LEDGER, COMMITTEES APPOIXTED BY THE BOARD 
OF ALDERMEN, TO CONSTRUCT CEKTAIN SEWERS, FEBRUARY 29, 1876. 

Dr. 

Approved bills, ..... $391,905 72 

CR. 

Thomus Newman, for Pearl 8tr«et,froni Broad to Mumford 

street, .... 1,590 36 

Approved bilU, .... 890,315 36 

JL $391,906 
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RECEIVED BY THE BOARD OF WATER COMMISSIONERS, SEWEB 
DEPARTMENT, FROM DECEMBER 1, 1873. TO FEKRUARY 20, 1S70, INCLU- 
SIVE, AND PAID TO THE CITY TREASURER. 

18-5. 
December 4. Of William II. Low, for labor, cleaning pri. 

vate connccllon, . 
7. Of J. W. & J. J. Newman, for labor and mate- 
rial <i, .... 
14. Of City of Providence, for labor and materi- 
als furnished highway department, 

24. Of David W. Barney, for labor cleaning pri- 

vate connection, . 
1876. 
Januarj' 15. Of David Frank, for labor, cleaning private 

connection, 

25. Of Thomas Cosgrove, for labor, cleaning i^ri- 

vate connection, . 
29. Of J. W. & J. J. Newman, for amount paid for 
repairing engine, 
I' ebi-uary 24. Of C Newconib & Co., for labor, cleaning pri- 
vate connection, . 
February 0. Of City of Providence, for labor and materi- 

ala, constructing drain for surface water, 
in Eagle street, (charged to appropria- 
tion for highwaj's by order of the city 
council,) 
Of City of Providence, for labor and materi- 
als, constructing drain for surface water, 
in Greenwich, Burnett and Public streets, 
(charged to appropriation for highways 
bj' onler of the city council,) 
Of City of Providence, for sewer materials, 
furnished highway department, 
28. Of Atlantic DeLnine Co., for labor, cleaning 

private connection, 
9. For labor tilling cisterns with Pawtuxet wa- 
ter, &c , . 

$5,5G3 0e 



10 00 


G 97 


77C 13 


3 00 


7 50 


200 


6 81 


50(1 



2.004 83 



1,739 78 


033 07 


6 00 


64 00 



1876.] 
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CITY OF PROVIDENCE. 
[Elected February 27, 1874.J 

SEWERS. 

JUNE 1, 1876. 



PROVIDENCE: 

PROTIDKMOE PRESS COUPANY, PRINTERS TO TBB CITT. 
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' 



ORGANIZATION 



OF THE 



PROVIDENCE WATER WORKS 



BOAKD OF WATEB COMMISSIONERS. 

JOSEPH J. COOKE, President. 
CHARLES E. CARPENTER, 
WILLIAM CORLISS. 

SECRETART OF THE BOARD OF WATEB COMMISSIONERS. 

CLINTON D. SELLEW. 

Office No. 35 Nortb Main Street. 
CHIEF ENGINEER. 

J. HERBERT SHEDD. 

Office No. 35 Nortb Main Street. 



•• 



REPORT. 



Office of the Board of Water Commissioners, ^ 

Providence, R. I., June 1, 1876. ) 

To the Honorable the City Council: 

The Board of Water Commissioners, elected February 
27th, 1874, respectfully present their Ninth Quarterly Report 
on Sewers. 

Since the date of the last report sewers have been ordered 
by the City Council, as follows : 

Angell^ Gano and Pitman streets^ from Arlington avenue 
to Cold Spring Brook, 

Arch and Greenwich streets^ from near Junction street to 
Broad street. 

Benevolent street^ from Brook street to Hope street, 

BUickstone street^ from the present terminus to Allen^s 
avenue. 

Charles street, from Randall square to Orms street, 

Cranston street, from Pearl street to Winter street, 

Dorrance and Cove streets, from Westminster street to 
West Exchange street, 

Dorrance street, from the head of the dock to the end of the- 
pier, whenever the right of way is secured. 

Elbow street, from Chestnut street to Hospital street. 
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Friendship street^ from its preseiU terminus above Rich- 
mond street to Dorrance street. 

Hayward street^ from Pearl street to a poirU fifty feet west 
of the west line of Portland street. 

Lester street^ from Bridgham street to D street. 

Power street, from the summit near Brown street to Brook 
street. 

Sheldon street, from Brook street to the summit between 
Benefit and Traverse streets. 

The following sewers have been completed since the date 
of the last report : 

^^ Across High street, and through the land now belonging to 
Alfred Anthony and Samuel A. Irons, from the southerly 
side of High street, near the Johnston line, ai or near the 
place where the stone culvert is now, to the Woonasquatucket 
river. ^* 

Arch and Greenwich streets, from near Junction street to 
Broad street. 

AtwelVs avenue, from Acoim street to Dean street. 

Benevolent street from Brook street to Hope street. • 

Elbow street, from Chestnut street to Hospital street. 

Lester street, from Bridgham street to D street. 

Lippitt street, from Camp street to North Main street. 

Pearl street, from the Pearl street sewer at Beacon street to 
Plane street. 

Pond street, from the summit between Spring and Winter 
streets to Pearl street. 

Ship and Dyer streets, from Richmond street to Dorrance 
street. 

> 

Tower street, from AtwelVs avenue to Federal street. 

The following sewer has been completed, with the excep- 
tion of five catch-basins, which are not to be built until the 
street is graded and curbed : 

Plane and Blackstone streets, from Dudley street to tide- 
water. 
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The accounts in relation to the following completed sewers 
are not yet in readiness for a statement of their cost : 

^^ Across High street and through the land now belonging to 
Alfred Anthony and Samuel A. IronSy from the southerly 
side of High street^ near the Johnston line, at or near the 
place where the stone culvert is now, to the Wbonasquatucket 
river. ^ 

Arch and Greenwich streets, from near Junction street to 
Broad street, 

AtweWs avenue, from Acorn street to Dean street. 

Benevolent street, from Brook street to Hope street. 

Borden street, from Hospital street to Eddy street. 

Crary street, from Plane street to Mary street. 

Elbow street, from Chestnut street to Hospital street. 

Federal street, from Bradford street to Broadway. 

Lester street, from Bridgham street to D street. 

Lippitt street, from Camp street to North Main street. 

Olive street, from the summit between Project and Thayer 
streets to Thayer street. 

Pearl street, from the Pearl street sewer at Beacon street to 
Plane street. 

Pine street, from Dyer street to Hay street. 

Plane and Blackstone streets, from Dudley street to tide- 
water. 

Pond street, from the summit between Spring and Winter 
streets to Pearl street. 

Ship and Dyer streets, from Richmond street to Dorrance 
street. 

Tower street, from AtwelVs avenue to Federal street. 

The following sewers, ordered by the City Council, are in 
a state of progress, as follows : 

Borden street, from Plane street to Hospital street, com- 
pleted except one catch-basin. 
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Charles street ^ from Randall square to Orms street; work 
commenced Sl'st ultimo. 

Friendship street^ from its present terminus above Rich" 
mond street to Dorrance street; completed between Dorrance 
and Potter streets. 

Power streety Jrom the summit near Brown street to Brook 
street ; about one hundred feet of sewer built. 

Work on the following sewers, (completing the list ordered 
to be constructed by the Board of Water Commissioners,) 
has not been commenced. 

Angelly Gano and Pitman streets^ from Arlington avenue 
to Cold Spring Brook. 

Blackstone street^ from the present terminus to Allen*s 
avenue. 

Cranston street^ from Pearl' street to Winter street. 

Dorrance street^ from the head of the dock to the end of 
the pier. 

Dorrance and Cove streetsyfrom Westminster street to West 
Exchange street. 

Friendship y West Friendship and Dudley streets ^ from 
Greenwich street to Plane street. 

Hayward street ^ from Pearl street to a point fifty feet west 
of the west line of Portland street. 

Sheldon street^ from Brook street to the summit between 
Benefit and Traverse streets. 

Drain-Layers' licenses have been issued during the last 
quarter as follows : 

James Brady, Patrick Cooney, J. Frank Read. 

The total number of such licenses issued to date, is sixty- 
three. One licensed drain-layer has deceased. Number of 
licenses remaining in force sixty-two. 

A schedule of sewer bills approved by the Board of Water 
Commissioners, from March 1, 1876, to May 31, 1876, in- 
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elusive ; a trial balance of the Board of Water Commissioners' 
Ledger, Sewer Department, May 31, 1876, inclusive; a trial 
balance of the Ledger of the Committees appointed by the 
Board of Aldermen to build certain sewers. May 31, 1876, 
inclusive, and a schedule of receipts by the Board of Water 
Commissioners, paid to the City Treasurer fmm March I, 
1876, to May 31, 1876, inclusive, are hereunto appended, 
and made parts of this report. 

JosEFH J. Cooke, ^ 

Chas. E. Carpekter, > Board of 

William Corliss, S ^<^^ Commissio^iers. 



10 



ClXr DOCUMENT. 



No. 29 



SCHEDULE OF BILLS APPROVED BY THE BOARD OF WATER COM- 
MISSIONERS, SEWER DEPARTMENT, FROM MARCH 1, 1878, TO MAY 
81, 1876, INCLUSIVE. 



1986 
1937 
1938 

1939 
1940 
1941 
1942 
1943 
194^1 
1945 
1946 
1917 
1948 

1949 
1930 
la^i 
1952 
1953 
1954 
1955 
1956 
1957 
1958 

1950 

1960 

1961 
1962 
1963 
1964 
1965 
1966 

1987 
1968 
1969 
1970 
1971 
1972 
1973 



C. Frank Allen, salary as inspector of service pipes, . 

Lucius J. Sampson, salary as engineer of private drains, 

Allen A](1rich« " " superintendent of cleaning and re 

pairs, .... 

William Whittaker, salary as inspector on sewers, 
Thomas R. Belcher, " " " 

William H. Kolley, testing cement, 
Charles H Pierce, paid by him for sundries, 
William H. Miller & Co., tools and repairing, 
Bugbee & Hall, stationery, 
George W. Smith, stone cutting, 
Boston Sewer and Drain Pipe Co.. sewer pipes, 
Robert Morrow, horse hire by engineers, . 
Providence & Worcester Railroad Co., freight of sewer pipe 

(charged to Akron Sewer Pipe Association), 
Smith Granite Co., catch basin stones, 
Allen Aldrich. use of horse and wagon, etc., 
William H. Miller & Co., repairing tools, . 
R. I. Cement Drain Pipe Co., sewer pipes, 
William H. Smith, salary as inspector on sewers, 
James Haggerty. rent of house on Blackstone sti-ect, 
Charles H. Pierce, paying laborers, etc., .- 

on account for paying laborers, etc., 
paying laborers, etc., . 
Providence & Worcester Railroad (;o., freight of sewer pipe 

(charged to Akron Sewer Bipe Association), 
Schooner Hannah B. Brown, freight of bricks, (charged to Haight 

and Southard), .... 
Schooner •!. Terry, freight of bricks, (charged to Haight 

Southard), .... 

Dexter, Gorton & Co., proflfes, centers and templets. 
Grant Brothers, repairing tools, 
Fuller Iron Works, tools. 

Providence Water Works, salaries and office expenses, 
R. U. Puiinton, rope, oakum, etc., 
Patrick Smith, ovcrtiioe incoiTectly charged, sewer in Courtland 

street, .... 

Joseph Edwards, repairing feed pump. 
Hopkins & fomroy, cement, carting bricks, teaming, etc., 
Albert Tripp & Co., ribs, 

Albert Dalley & Co., lumber, . . . • 

Delany & Walsh, tools, etc., 
A. A. Mundell, oil. etc., 
J. W. & J. J. Newman, reservation, sewer in Olney street, 

Amount carried forward, . * 



II 



II 



II 



I, 



$125 00 


100 


00 


100 


00 


100 


00 


100 


00 


937 


28 


74 


98 


11 


IS 


40 


18 22 


73 08 


27 00 


271 


10 


1,654 


05 


54 20 


8 


10 


4 


50 


86 


00 


16 50 


1,746 02 


100 


OO 


244 


72 



96 55 



282 00 



210 


00 


24 


54 


27 


32 


6 


en 


714 


92 


87 51 


20 


00 


43 


00 


036 


62 


60 


00 


137 


47 


10 


00 


89 03 


368 


40 



$7,936 72 
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1974 
1975 
1976 
1977 
1978 
1979 

1980 
1981 
1983 
1983 
1984 

1985 

1986 
1987 
1988 

1989 

1990 

1991 
1992 
1993 
1994 

1905 
1996 
1997 
1908 
1999 
9000 
2001 
S002 
a003 
8004 
8005 
8006 
8U07 
8008 
8000 

8010 
8U11 
8*12 
8013 
8014 

8015 

8016 



Amount broaght forward, .... 
Patrick Smith, I'eservation, sewer In Beacon and Maple streete, 
Leach A Co., " " '* Borden street, 

Aki*on Sewer Pipe Association, sewer pipes, 
James R. Osgood A Co., plans of drainage, 
Allen Fire Department Supply Co., tools, etc., 
Providence A Worcester Railroad Co., freight of sewer pipe 

(charged to Akron Sewer Pipe Association), 
George W. Hall A Co., sewer pipes, 

" " " cement, 

Charles H. I'ierce, paying laborers, etc, . 

ti (( « it 4i 

Providence A Worcester Railroad Co., freight of sewer pipe 

(charged to Akron Sewer Pipe Associstion), 
Providence A Worcester Railrord Co., freight of sewer pipe 

(charged to Akron Sewer Pipe Associution ), 
Patrick Smith, reservation, sewer in Bridgham street, 

'• " •* •• •• VMuton street, . 

Bernard Swift, " •• ** Knight street, from Carpen 

ter to Washington street, . 
Bernard Swift, reservation, sewer ip Knight street, from Brlgh 

ton to Caipenter street, 
Bernard Switt, reservation, sewer in Knight street from High 

street, southerly to its summit, 
Bernard Swift, reservation, sewer in High street. . 
C. Frank Allen, salary as inspector of sewer pipes, . 
Lucius J. Sampson, salary as engineer of private drains, 
Allen Aldrich, ** ** superintendent of cleaning and re 

pairs, 
Thomas R. Belcher, salary as inspector on sewers, 
William Whlttaker, " " " *' 

William B. Kelly, testing cement, 
Charles H. Pierce, paid by him for sundries. 
Barker, Whltakor A Co., tools, nnils. etc., . 
W. Congdon A Sons, tape measure, 
Robert Morrow, horse hire by engmenrs, . 
L. J. Sampson, use of horse and wagon, . 
Bugbee A Hall, stationery, 
Haight A Southard, bricks^, 
• yharles H. Pierce, paid by him for sand, . 
A. AlJrich, use of horse and wag in, etc.. . 
Hopkins A Pomroy, coal, 
Bugbee A Hall, stationeiy. 
Schooner Hannah E. Brown, freight of bricks, (charged to Haight 

& Southard), 
George W. Smith, stone cutting, 
Smith Granite Co., catch bnsin stonoH. 
Charles ll. Pierce, paying laborei-s, etc , . 



*f 



« 



It 



«• 



George B. Inman, reservation, sewer in Higli, Courtland, Carpen 

ter and Fountain streets, . 
Providence and Worcester Railroad Co., freight of sewer pipe 

(charged to Akron Sewer Pipe Association) , 
Schooner J. Terry, on account for frolglit of bricks, (charged to 

Height A Southard,) 

Amount carried forward, . 



$7,936 72 


96 


81 


85 


00 


633 


31 


80 


00 


7 


05 


208 


48 


42 


00 


6 


00 


1,748 


97 


808 


25 



191 80 

91 30 
95 68 
89 55 

8 96 

80 75 



1 


87 


5 


29 


185 


00 


100 


00 


100 


00 


100 


00 


117 


00 


49 


70 


85 


18 


142 


02 


6 


00 


13 


50 


42 


00 


7 


46 


1,235 


26 


20 


00 


57 


75 


450 


7 


IS 


288 


00 


19 


58 


1,370 


00 


539 


89 


1,516 


69 


605 


25 


02 25 


30 


86 


$18,019 


79 
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son 

2018 

2019 
3020 
9021 
2022 
202S 
2024 
2035 
202'{ 
2027 
2028 
2020 
20S0 
2031 
2082 
2083 
2084 
2035 



2087 

2068 
2088 
2010 

2041 
2042 
2048 
2044 
2045 
9046 
2047 
2048 
2049 
2060 
2051 
9002 
9058 
2054 
2055 
2006 
2007 

2056 
9050 
2060 
9061 
2062 
2063 
2064 
2065 



Amount brought forward, . . . . $ 

Albert Terry, freigrht of brioks per schooner J.Terry, (charged to 

EAight & Southard,) .... 

Schooner Hannah E. Brown, Areight of bricks, (charged to Halght 

A Southard), .... 
Charles T. Place, oil and tallow, 
Wm. H. Miller & Co., repairing tools, etc., 
Henry W. Ellis, «• " " 

Barker, Whi taker & Co., tools, etc.. 
Dexter, Gorton & Co., repairing centres, 
Stanton Clark, agent, side coping stone, 
William Elsbree, paving stones. 
A. C. Eddy & Stndleys, rubber boots, 

Patrick Smith, recovering sewer pipe on Keene street, etc., 
Leach & Co., roservation, sewer in Arnold street, 
Hopkins & Pomroy, cement, carting bribks, teaming, etc., 
Haight & Southard, bricks, 
Wm. H. Miller & Co., i-epalring tools, 
A. C. Eddy & Studleys, rubber boots, 
Edward Burr, repairing harness, etc., 
John H. Eddy, palls and brooms, 
Hammond, Angell A Co., printing,' 
A. A. Mundell, oil, etc., 
Providence & Worcester Railroad Co , freight of sewer pipe; 

(charged to Akron Sewer Pipe AsHOciation,) 
Charles H. Pierce, paid by him for sundries, 
Akron Sewer Pipe Association, sewer pipes. 
Schooner William H. Bowen, freight of sewer pipe, (charged to 

6. W. Rader A Co.,) 
Willard F. Inman, reservation, sewer in Benefit street, 
W..E. Barrett ft Co., tools, 
Charles H. Pierce, paying laborers, etc., . 



•< 



•» 



•• 



«« 



<f 



t* 



(( 



«« 



«• 



(« 



«i 



t< 



•« 



J. W. A J. J. Newman, reservation, sewer in Eddy street, 
Patrick Smith, on accoant for constructing sewer in Pond street 
C. Frank Allen, salary as inspector of sewer pipes, . 
Lucius J. Sampson, salary as engineer of private drains, 
Rencellaer B. S. Hart, salary as inspector of private drains, 
Allen Aldrich, salary as superintendent of cleaning and repairs, 
William Whlttaker, salary as inspector on sewers, 
Thomas R. Belcher, " •* ♦* *« 

Duty J. Greene, '* " •* •• 

William Bowler, 
Henry F. Davis, 

William H. Smith, ** ** of sewer materials. 

Providence A Worcester Railroad Co.. freight of sewer pipes 

(charged to Akron Sewer Pipe Association,) 
Smith Granite Co., catch basin stones, 
Robert Moitow, horse hire by englnoers, . 
James Heagarty, rent ot house on Blackstone street, 
Lucius J. Sampson, use of horse and wagon, 
Henr>'' Staples A Co., tarred paper, etc., . 
Albert Dtiiley A Co., lumber, . 
Barker, Whitaker A Co., tools, etc , 
S. A. Thornton, carpenter's work and lumber, 



18,019 79 
128 64 

287 50 

12 21 
18 65 
23 65 
20 60 

7 90 

9 00 

9 00 

93 75 

83 75 

15 00 
1,001 74 
9,064 90 

4 86 
90 14 
11 50 

5 14 
169 88 

7 28 

890 04 

13 54 
2,169 81 

63 83 
78 21 
17 70 

996 93 
1,556 07 
10 00 
600 00 
195 00 
100 (» 

56 OJ 
100 00 
100 00 
100 00 

86 00 
49 00 

64 00 

6 00 

460 69 
645 00 

57 00 

16 60 
75 00 

4 00 
16 07 

8 27 
96 12 



Amount carried forward, . 



. •29,781 OS 
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3066 
2067 
S068 
9069 

«no 

9071 
9079 
9078 
9074 
9075 
2076 
9077 
te78 
9079 
9060 
9061 



Amount bronglit forwftrdf • • • 

Faller Iron Works, manbole ooverB and oatoh basin cover, 
Allen Aldriob, use of hor»e and wagon. 
Barker, Wbitaker A Co., tools, etc., 
James Heagarty, rent of bouse on Blackstone street, 
Hopkins & Pomroy, cement, carting bricks, teaming, etc., 
Gllmore & Judge, reservation, sewer in Vinton Street, 
lUeaob A Co., *' ** Arnold street, . 

Alft«d Mandell, •< "• Pond street, . 

Cbarles H. Pierce, paid by bim for sondries, . 

George E. Wearer, tools, etc., . 
Wm. H. Miller A Co., tools, etc., 

I« M l« 



•« 



•« 



l« 



2083 
9064 
9085 
9086 
9067 
9068 

9089 

9oeo 

9091 
9092 



9004 
2096 
2066 
2097 

2098 

2090 
2100 
2101 
2102 
2108 
2104 

2105 

2106 
2107 
2108 



Tbomas Phillips A Co., 

Akron Sewer Pipe Association, sewer pipes, 

f< «l (( M «« «< 

William H. Kelley, testing cement, 
Charles H. Pierce, paying laborers, 



•• 



•f 



u 



t< 



Leach A Co., on account for constructing sewer in Atwell's avenue, 1,095 



Wood A Winsor, labor, etc., . 

" " labor, nipples, etc., 

Patrick Smith, constructing sewer in Pond street, 
Willard F. Inman, reservation, sewer in Greenwich, Burnett and 
Public streets, . 



$29,78106 
18 43 
73 00 
14 80 

16 60 
1,178 87 

8 25 

48 57 
65 00 
44 66 
10 96 

7 67 
7 41 

17 00 
160 10 
682 or. 

49 66'' 
1,199 rf". 

492 



n 



'J 




50 00 



J. W. A J. J. Newman, constructing sewer in Ship and Dyer streets, 2,496 78 

85 23 



« 



«« 



u 



M 



tl 



<t 



<t 



(( 



« 



l< 



extra labor, etc.. 

labor on account of change of grade on 

Clifford, Eddy and Friendship streets^ 
Delaney A Walsh, repairing tools, 
Albert Tripp A Co.. lumber, nails, etc, 
Patrick Smith, extra labor, sewer in Pond street, 
G. W. Rader A Co., sewer pipes, etc., 

I#>vidence Water Works, salaries and office expenses, etc.. 
Dexter Gorton A Co.. repairing fence and steps, sewer in Plane 

and-Blackstone streets, etc., 
Alfred Mnndell, reservation, sewer in Pond. Summer and Broad 

streets, . . 
Patrick Smith, reservation, sewer in Conrtland street, 
Rhode Island Concrete Co., concreting around catch basins, 

Charles H. Pierce, pasrlng laborers, etc., . 



«* 



u 



u 



•I 



i< 



M 



M 



<( 



Providence A Worcester Railroad Co., flrelght of sewer pipes 

(charged to Akron Sewer Pipe Assooialion,) 
Willard F. Inman, reservation, sewer in High, Knight, Washing 

ton and Battey streets. 
Leach A Co.. reservation, sewer in Peck street, 
James J. JNewman. reservation, sewer in Federal street, 
Schooner Hannah £. Brown, freight of bricks, (charged to 

Haight A Southard,) . . . . 



6 90 
4 20 

18 80 

7 58 
1,287 70 

602 S8 

24 58 



170 00 


88 


50 


5 


25 


4 


25 


448 


69 


1,588 46 


69 


80 


228 


57 


4 


85 


60 


00 


225 


00 


•43,118 68 
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TRIAL BALANCE OF BOARD OF WATER COMMISSIONERS' LEDGER, 

SEWER DEPAKTMENT, MAY 81, 1870. 



Db. 

Books, stationery, etc., 

Building on Cove lands. 

Stones from Brook street sewer, . 

Carting stones ft'om sewers to Cove lands, 

Shed for storing materials, 

Tools, 

Printing, . 

Inspection of connections, 

Inspection of sewer pipe, 

Sewer pipes, rings, covers, etc., 

Bricks, 

Catch-basin stones, 

Catch-basin covers, 

Catch-basin traps, 

Manhole frames and covers. 

Manhole stones, 

Lamphole frames and covers, 

Invert blocks, 

Iron sewer connections, 

Iron rods, . 

Sheet piling, 

Salaries and office expenses. 

City treasurer, 

Additional catch-basins. 

Additional work on sewers. 

Catch-basins in Exchange street and Exchange place, 

Catch- basins in Hope Street, 

Catch-basin in Park street, 

Catch-basin in Benefit street, near Thomas street. 

Catch-basin comer of Eddy and Ship streets, . 

Catch-basins comer of Hopkins and South Main streets, 

Sewer in Crary street, from Plane to Mary street, 
Borden street, f^ m Plane to Eddy street, 
Ship and Dyer streets, 

Lippitt street, from Camp to North Main, street, 
Federal street, from Bradford street to Broadway, 
Atwdll's avenue, from Acorn to Dean street, 
Pine street, from Dyer to Hay street, 
Pearl street, from Beacon to Plane street. 
Plane and Blackstone streets. 
Arch and Greenwich streets, 
Pond street, from near Winter to Pearl street, 



(« 



« 



ii 



u 



t« 



tt 



t« 



(I 



41 



If 



tt 



l( 



It 



l< 



ft 



»t 



fi 



tt 



Amount carried forward. 



,$49 11 

129 15 
2.12:^ 81 
1,932 63 

879 U 
6,038 74 
8,080 92 
5,093 64 

882 17 
22,039 26 
11.670 09 

9.713 17 
421 60 
275 03 

1,026 96 

76 01 

65 OS 

1,548 10 

68 95 

85 02 

693 81 

18,652 08 

10,4a5 91 

1.336 67 

1,191 44 

671 20 

633 06 

114 36 

132 24 

140 35 

246 68 

1,568 56 

4.028 30 

3.098 81 

9.634 01 

2,399 83 

355 80 

436 21 

4.591 57 

20.064 91 

1.714 .54 
854 45 

$149,.382 10 
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Amount brought forward, . 

Sewer across High street, thiough priv'ate property to 

Woonasquatncket river. 
Sewer In Tower street, Irom Atwell's avenue to Federal 

street. 

Sewer in Elbow street, A:om Hospital to Chestnut street, 

** " Lester street, from D to Bridgham street, 

'* " Benevolent street, from Hope to Brook street. 

Leach A Co., for AtwelPs avenue from Acorn to Dean 

streeti • ■ • 

Testing cement, 
John Gillen, . . 

Board of commissioners of new R. I. State prison, 
Union Railroad Co , . 
J. W. A J. J. Newman, . 
Thomas Thorp, 
Haight ft Southard, 
Completed sewers. 
Engineering department for horse hire, 

" books, stationery, etc , 
'* printing, 
" " instruments, 

" " " sundries, 

Superintendence of cleaning and repairs. 
Cleaning catch-basins and sewers. 
Cleaning and repairing old sewers, 
Repairing new sewers, 
Alterations caused by change of grades, 



(f 



II 



kt 



II 



$149,832 10 

1,878 7r 

464 19 
207 53 
154 20 
618 92 

1,149 12 

71 12 

15 30 

51 00 

4 52 

45 

17 40 

225 00 

734.023 07 

8,247 35 

68 08 

eU BO 

196 94^ 

41 50 

3,091 55 

17,878 02 

7,774 66 

3,657 53 

1,346 15 



$925,528 23 



Cb. 

Willard F. Inman, for High, Knight, Washington and Bat« 

tey streets, .... 

Willard F. Inman, for Lippitt street, Arom Camp to North 

Main street, .... 

Leach & Co., for Thayer street, from George to Charles 

J<ield street, .... 

Leach & Co., for Cai-pcnter street, from Fountain to Bat- 

tey street, .... 

Geoi^p. E. Leach, for Thayer street, from Waterman to 

George street, .... 
Patrick Smith, for I^earl street, from Cranston to Central 

street, .... 

Patrick Smith, for Broad, Somerset and Pine streets, 
Patrick Smith, for Pond street, trom near Winter to Pearl 

DlX66l| • • • • 

Bernard Swift, for Oiive street, from near Prospect to 
Thayer street, .... 

J. W. & J. J. Newman, for North Main, Hewes and Stevens 
streets, .... 

J. W. & J. J. Newman, for Ship and Dyer sti'eets, 

Alfred Mundell, for Eagle street, from Atwell's avenue to 
Woonasquatucket river, 

Akron Sewer Pipe Association, 

Smith Granite Co., .... 

Approved bUls, .... 



$2 72 


274 72 


85 65 


24 28 


85 00 


110 00 


199 11 


25 69 


173 70 


178 00 


130 00 


87 07 


1.048 01 


356 75 


922,797 68 


$925,628- 2SS 
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TRIAL BALANCE OF LEDGER, COMMITTEES APPOINTED BT THE 
BOARD OF ALDERMEN TO CONSTRUCT CERTAIN SEWERS, May SI, 

1876. 



Db. 



Approved bills, 



$891,905 79 



CR. 

Thomas Newman, for Pearl street, from Broad to Mum- 
ford street, . . . . 
Approved bills, . . . . 



$1JW0 86 
890,815 86 



— $801,906 72 



RECEIVED BY THE BOARD OF WATER COMMISSIONERS, SEWER DE- 
PARTMENT, :FR0M march 1, 1876, TO MAY 81, 1876, INCLUSIVE, AND 
PAID TO THE CITY TREASURER. 



1876. 
March 10. 
14. 
25. 
1. 
IL 
85. 



April 



May S. 



81. 



Of Thomas J. Hill, for cracked sewer pipe. 
Of James Jordan, for rent of hoose on Blaokstone street, . 
Of J. W. A J. J. Newman, for rope, etc.. 
Of William H. Bowen , for labor and materials, 
Of J. B. Bamaby, for labor, cleaning private connection, . 
Of Michael Connelly, for removing sand from Pond street 
se w er, . . • • . 

Of Providence Coanty Court House, for testing cement, . 
Of Isaac Hartshorn, for labor, cleaning private connections. 
For labor filling cisterns with Pawtnzet water. 



76 60 


886 


14 76 


46 81 


SOO 


485 


85 00 


800 


88 00 



$806 18 



! 




\\m or U£AU 



1876.] 
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OF THE BOARD OF 
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WERS, 
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TENTH REPORT 

Water Commissioners 

CITY OF PROVIDENCE, 

[Elected February 27, 1874.J 

SEWERS. 

SEPTEMBER 1, 1876. 



PROVIUEKCK! 

PHOVIDCNCE PRESS COMPAUr, PKINTERS TO THE CITT. 
1876. 



ORGANIZATION 



OP THE 



PROVIDENCE WATER WORKS 



BOARD OF WATER COMMISSIONERS. 

JOSEPH J. COOKE, President, 
CHARLES E. CARPENTER, 
WILLIAM CORLISS. 

SECRET A BY OF THE BOARD OF WATER COMMISSIONERS. 

CLINTON D. SELLEW. 

Office No. 86 North Main Street. 
CHIEF ENGINEER. 

J. HERBERT SHEDD. 

Office No. 36 North Main Street. 



REPORT. 



Office of the Board of Water Commissioners, 
Providence, R. I., September 1, 1876 

To THE Honorable the City Council: — 



"•} 



The Board of Water Commissioners elected February 
27th, 1874, respectfully present their Tenth Quarterly Report 
on Sewers. 

Since the date of the last report, sewers have been ordered 
by the City Council, as follows : 

Brook street, from Meeting street to Angdl street. 
Dean and Washington streets y from the summit in Wash-- 
ington street^ east of Dean street to Fountain street. 
Pallas street^ from Vernon street to Carpenter street. 
Providence street^from Lockwood street to Pearl street. 
Richmond street^ from Clifford street to Friendship street. 

The following sewers have been completed since the date 
of the last report, but the accounts are not yet in readiness 

for a statement of their cost : 

< 

Brook street) from Meeting street to Angell street. 
Charles street , from Randall square to Orms street. 
Cranston street ^ from Pearl street to Winter street. 
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Dean and Washington streets^ from the summit in 'Wash- 
ington street^ east of Dean street to Fountain street. 

^^ Friendship streets from its present terminus above Jiich- 
mond street to Dorrance street.^* 

Hay ward street^ from Pearl street to a point fifty feat tre*/ 
of the west line of Portland street. 

Pallas street, from Vernon street to Carpenter street. 

Power street, from the summit near Brown street to Brook 
street. 

Providence street, from Lockwood street to Pearl street. 

Richmond street, from Clifford street to Friendship street. 

Sheldon street, from Brook street ' to the summit betzoeen 
Benefit and Traverse streets. 

The following sewer has been completed with the excep- 
tion of one catch -basin, which is not to be built until Clay 
street is graded and curbed : 

Borden street, from Plane street to Hospital street. 

The accounts in relation to the f(»llowing sewers, hereto- 
fore reported as completed, are not yet in readiness for a state- 
ment of their cost. 

'' Across High street, and through land now belonging to 
Alfred Anthony and Samuel A. Irons; from the southerly 
side of High street, near the Johnston line, at or near the 
place where the stone culvert is now, to the Woonasquatucket 
river. ^^ 

Arch and Greenwich streets, from near Junction street to 
Broad street. 

Benevolent street, from Brook street to Hope street. 

Elbow street, from Chestnut street to Hospital street. 

Lester street, from Bridgham street to D street. 

Pearl street, from the Pearl street sewer at Beacon street to 
Plane street. 

Pine street, from Dyer street to Hay street. 

Plane and Blackstone streets, from Dudley street to tide- 
water. 



REPORT ON SEWERS. < 

JPond Street, from the summit between Spring and Winter 
streets to Pearl street. 

Tower street, from AtioeWs avenue to Federal street. 

The following sewers ordered by the City Council, are 
in a state of progress as follows : 

Dorrance and Cove streets, from Westminster street to 
West Exchange street; about l,vS50 feet of sewer completed. 

Friendship, West Friendship and Dudley streets, from 
Grreemcich street to Plane street; about 900 feet of 22 inch 
by 33 inch and about 1,100 lect of 20 inch by 30 inch sewer 
completed. 

Work on the following sewers (completing the list ordered 
to be constructed by the Board of Water Commissioners,) 
has not been commenced : 

Angell, Gano and Pitman streets, from Arlington avenue 
to Cold Spring brook, / 

Blackstone street, from the present terminus to Attends 
avenue, 

Dorrance street, from the head of the dock to the end of the 
pier. 

The accounts in relation to the following completed sewers 
have been made up, and the cost of each is as follows : 

AiwelVs avenue, from Acorn street to Dean street, 13,792 68 
Borden street, from Hospital street to Eddy street, 
and Borden street from Plane street to Hos- 
pital street, ... . . . 4,883 03 

Crary street, from Plane street to Mary street, . 1,669 69 
Federal street, from Bradford street to Broadtcay, 2,524 52 
Lippitt street, from Camp street to North Main 

street, . . • . . . 10,290 30 

Ship and Dyer streets, from Richmond street to 
Dorrance street, .... 5,081 18 



$28,241 40 



8 CITY DOCUMENT. No- 39. 

Assessments for the following sewers have been completed 
and certified to the City Treasurer : 

Arch and Greenwich streets^ from near Junc- 
tion street to Broad street^ . . $2,011 79 
AtwelVs avenue J from Acorn street to Dean street^ 2,879 18 
Benevolent street^ from Brook street to Hope 

street, ..... 1,048 12 

Brook street J from Meeting street to Angell street , 787 21 
Charles street, from Randall square to Orms 

street, . . . . . 863 85 

Cranston street, from Pearl street to Winter 

street, ..... 853 48 

Dean and Washington streets, Jrom the summit 

in Washington street, east of Dean street to 

Fountain street, . , . 1,055 62 

Elbow street, from Chestnut street to Hospital 

street, ..... 543 73 

^Friendship street, from its present terminus 

above Bichmond street to Dorrance street^^ 1,861 31 

Hay ward street, from Pearl street to a point fifty 

feet west of the west line of Portland street, 514 71 

Lester street, from Bridgam street to D street, 296 79 

Orms and Charles streets, from the railroad 

bridge on Dims street to Mill street, . 3,068 64 

P&llas street, from Vernon street to Carpenter 

street, ..... 301 85 

Pine street, from Dyer street to Hay street, 576 72 

Plane and Blackstone streets, from Dudley street 

to tide-water, . . . . 4,266 05 

Pond street, from the summit between Spring and 

Winter streets to Pearl street, . . • 1,127 59 

Power street, from the summit near Brown street 

to Brook street , . . , . 2,663 02 

Providence street, from Lockwood street to 

Pearl street, . . . . 337 68 



Amount carried forward, . . $25,057 34 
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Amount brought forward, . . $25,057 34 

Hichmond street^ from Clifford street to Friend^ 

ship street y . . . . 279 57 

Sheldon street^ from Brook street to the summit 

between Benefit and Traverse streets^ . 1 ,294 83 

jShip and Dyer streets^ from Hichmond st^'eet to 

DoiTance street^ . . . 2,261 77 

Tower street^ from Atwells avenue to Federal 

street , . . . . . 411 60 



$29,305 11 



A schedule of sewer bills approved by the Board of Water 
Commissioners, from June 1, 1876, to August 31, 1876, in- 
clusive ; a tiial balance of the Board of Water Commissioners' 
Ledger, Sewer Department, August 31, 1876, inclusive; a 
trial' balance of the Ledger of the Committees appointed by 
the Board of Aldermen to build certain sewers, August 31, 
1876, inclusive, and a schedule of recjeipts by the Board of 
Water Commissioners, paid to the City Treasurer from June 
1, 1876, to August 31, 1876, inclusive, are hereunto appended 
and made parts of this report. 

Joseph J. Cooke, ) 

Chas. E. Carpenter, > ^^^^ ^-^ 

William Corliss, S Water Commissio^iers. 
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SCHEDITLE OF BILLS APPROVED BY THE BOARD OP WATER COMMIS. 
SIONERS, SEWER DEPARTMENT, FROM JUNE 1, 1876, TO AUGUST M, 
1876, INCLUSIVE. 



2109 

2110 
2111 
211S 
2113 
2114 
2115 
2116 
2117 
2118 
2119 
2120 
2121 
2122 
2123 
2124 
2125 
2126 
2127 
2128 

2129 

2130 

2131 

2132 

2138 

2134 

2136 

2136 

2137 

2138 

2139 

2140 

2141 

2142 

2143 

2144 

2145 

2146 

2U7 

2148 
2149 
2150 



(( 



ti 



k< 



*t 



*i 



•( 



(I 



»i 



«f 



(I 



(I 



If 



on sewers, 

(4 «( 



« 



«( 



Schooner Hannah E. Brown, freight of biicks, (charged to Halght 

& Southard), .... 
Lucius J. Sampson, salaiy as engineer of private drains, 
Rencellaer B. S. Hart, " " inspector 
Duty J. Greene. " *• " 

William Whlttaker " 
Thomas R. Belcher, *- 
William Bowler, ♦' 

Allen Aldrich. 
Thomas R. Belcher, 
William H. Kell}% testing cement, 
Charles H. Pierce, paid by him for sundries, 
G. & C. P. Hutchlns, lanterns, lantern globes, oil, etc., 
William H. Miller & Co., repairing tools, etc.. 
Wood & Wlnsor, brass castings, stop cocks, nipples, etc., 
Robert Morrow, horse liire by engineers, etc., 
A. A. Muudell, oil, etc.. 



fi 



superintendent of cleaning and rcpaira, 
*• Inspector, 



it 



ti 



u 



t( 



Albert Tripp A Co., lumber, labor, etc., 

George E. Weaver, lanterns, palls, dlppei'S, etc., . 

Providence & Worcester Railroad Co., freight of sewer pipes 

(charged to Akron Sewer Pipe Association), 
James Heagarty, rent of house on Blackstone street, . 
T. J. Elliot, agent, palls, 
Lucius J. Sampson, use of horse. 
Fuller Irons Works, Iron sewer castings, etc.. 
Smith Granite Co., catch basin stones, 
Allen Aldrlcb, use of horse and wagon, etc., 
William H. Miller & Co., repairing tools, etc , 
Wood & Wlnsor, pipe, labor, etc., 
Charles H. Pleree, paying laborers, etc., . 



.( 



<i 



«« 



t( 



If 



Patrick Smith, reservation, sewer In Pearl street, 

Leach A Co , *• " " Carpenter street, 

Dennis Kearney, oil, etc, 

Smith Granite Co., catch-basin stones, 

Albert Dailey A Co., lumber, . 

Barker, Whitakcr A Co., tools, etc., 

" ** •' rules, Yale lock and keys, etc.. 

Schooner Fhebe Elizabeth, freight of bricks, (charged to Halght 

A Southard), .... 
Henry W. Ellis, agent, sharpening tools, etc., 
Delancy A Walsh, tools and repairing, 
Hopkins A Pomroy, cement, carting bricks, teaming, etc., 
George W. Hall A Co.. cement and pipe, . 

Amount caiTied forward . 



$234 10 

100 00 

80 00 

80 00 
122 39 

77 42 
58 00 
100 00 
22 58 
49 50 
31 56 
6S00 
110 27 
10 30 
76 00 
940 
860 
22 93 
12 10 

141 75 
16 50 
15 00 

81 00 
578 

200 00 

75 55 

36 48 

33 50 

2.615 47 

531 19 

106 06 

22 74 

420 

463 42 

494 56 

225 19 

4 90 

08 00 

10 90 

28 55 

1,061 90 

8 '40 



$7,510 09 



REPORT ON SEWERS. 



11 



2151 
215*2 
2153 
2154 
2155 

2156 

2157 

2158 

2159 

2160 

2161 

2162 

2163 

2164 

2165 

2166 

2167 

2168 

2169 

2170 

2171 

2172 

2173 

2174 

2175 

2176 

2177 

2178 

2179 

2180 

2181 

2182 

2183 

2184 

8185 

2186 

2187 

21S8 

2189 

2190 
8191 
2193 
2193 
2194 
2195 
2196 
2197 
2198 
2199 
2200 
2201 



Amount brought forward, . 
Hopkins A Fomroy, cement and use of team, 
Providence Water Works, salaries and office expenses, etc., 

Akron Sewer Pipe Association, sewer pipes, 

»« k« (• II II II 

• 

Scbooner Hannah E. Brown, freight of bricks, (charged to Haight 

A Southard,) .... 
A. C. Eddy A Studleys, rubber boots, 

Michael McGuire, labor, sewer in Plane and Blackstone streets, 
A. A. Gray & Co., carpenters' work, lumber, etc., 
Bernard Swift, reservation, sewer in Ollvo street, 
Leach A Co., " " " Thayer street, . 

A. C Eddy A Studleys, rubber coat. 
Schooner Florence, fl*eight of bricks, (charged to Haight A Southard), 



$7,510 00 

8 70 

654 OS 

182 10 

837 87 



ti 



II 



II 



II 



u 



u 



Clinrles H. Pierce, paying laborers, etc., 
II II II 



II 



II 



L*eaoh A Co., constructing sewer in AtwelPs avenue, . 

Providence Press Co., printing, 

James F. Miner, gravel, 

John Mason, templets, etc.. 

Schooner Hannah E. Brown, freight of bricks, (charged to Haight 

A i^outhard), .... 
William Elsbree, paving stones, (charged to W. F. Inman), 
Robert Morrow, horse hire by engineers, . 
Rhode Island Concrete Co., concreting around catch-basins, 
B. F. Almy, cop waste and bagging, 
Michael Sullivan, gravel, 
Bugbee A Hall, blank books and stationery, 



II 



II 



(. 



II 
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II 



II 



Charles H. Pierce, paying laborers, etc , . 

tk 41 l( II H 

Lucius J. Sampson, salary as engineer of private drains, 

Rencellaer B. S. Hart, " »• inspector «• «» •• 

Duty J. Graene, *« •* •* « •• « 

Allen Aldrich, salary as superintendent of cleaning and repairs, 

William Whlttaker, ** inspector on sewers, 

Thomas R. Belcher, " »* •• 

William Bowler, " " " 

William H. Kelly, testing cement, 

WUlard F. Inman, reservation, sewer in Lippitt street, 

J. W. A J. J. Newman, " '* " North Main, Hewes and 

Stevens streets, .... 
George E. Leach, reservation, sewer in Thayer street, 
Alfted MundeU, »* " «« Eagle street, . 

Charles H. Pierce, on account for paying laborers, etc.. 
People's Concrete Co., concreting, 
Michael SuUivan, gravel, 
James F. Miner, " 

Samuel M. Gray, paid by him for oil, etc., . 
Lucius J. Sampson, use of team, 
Akemian A Co., binding sewerage repoi*ts, 
Charles F. Pope, powder, llise, etc., 
Henry M. Angell A Co., lumber, 
£. W. Pierce A Co., oil and meal, 

Amount carried forward, . 



221 06 

SI 60 

25 00 

149 86 

178 70 

70 76 

426 

169 66 

170 5S 
2,610 26 

446 50 

82 47 

522 

6100 

18 09 

231 76 

18 00 

72 00 

900 

4 76 

48 80 

47 89 

6 U 

2,756 90 

211 78 

100 00 

80 00 

46 88 

100 00 

109 82 

100 00 

22 00 

60 62 

229 86 

178 00 
85 00 
36 51 

100 00 
22 80 
60 00 

183 64 

622 

78 00 

27 90 

7 75 

298 85 
16 05 

$18,206 22 
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2203 
2203 
S204 
2205 
2206 
2207 
2208 
2209 
2210 
2211 
2212 
2213 
2214 
2215 
2216 
2217 
2218 

2219 

2220 

2221 

*2222 

2223' 
2224 

2225 
2226 
2227 
2228 
2229 
2230 
2231 

2282 

2288 
2234 

2235 

2236 

2237 
2288 
2239 
2240 
2241 
2242 
2243 
2244 
2245 
2246 
2247 
2248 

2249 



Amount brought forward, . 
Charles H. Pierce, paid by him for sundries, 
Haight & Soatbard, bricks, 
Allen Aldrich. use of horse and wagon, 
Charles H. Pierce, paid by him for sundries, 
Hopkins & Pomroy, cement, carting bricks, teaming, etc., 
William H. Miller & Co., repairing tools, etc.. 
Barker, Wbitaker A Co., tools, etc., 
Albei*t Dailey & Co., lumber, . 
Alexander Brothers, oil and meal, 
John H. Eddy & Co., pails, brooms, Ac, 
Fuller Iron Works, iron sewer castings, etc., 
G. ft C. P. Hutchins, lanterns, lantern globes> etc., 
Allen Fire Department Supply Co., repairing steam hose, etc., 
Grant Brothers, repairing tools. 
Wood ft Winsor, steam gauge, etc., 

James McElroy, labor on sewer in Piano and Blackstone streets, 
Esek Tallman, services examining houses and estimating dama 

ges on Blackstone street, 
T. Heffernnn, painting signs, ** No passing," 
Albert Tripp ft Co., lumber, . 
French, McKenzie ft Co., making circles, . 
Providence ft Worcenter R. B. Co., freight of sewer pipe, (charged 

to Akron Sewer Pipe Association,) 
W. Coleman ft Sons, tools. 
Wood ft Winsor, angle valve, labor, etc., 
William H. Miller ft Co., dressing stone tools, 
Fales, Jenks ft Sons, hydrant head, 
George W. Hall ft Co., cement. 
Hopkins ft Pomroy, cement and use of team, 
Michael Sullivan, gravel, 
James F. Miner, gravel. 
Schooner Victory, freight of sewer pipe, (charged to R. G. Walm 

sley,) .... 

Schooner Pointer, trefght of invert blocks, (charged to G. W 

Rader ft Co.,) .... 
Charles H. Pierce, paying laborers, etc., . 
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Patrick Smith, reservation, sewer In Broad, Somerset and Pine 

streets, .... 

Providence Water Works, water used in cleaning catch basins 

and sewers, 
Providence Water Works, water used in constructing sewers, 
Lucius J. Sampson, salary as engineer of private drains, 
Daniel C. Stone, *' " »• " " *- 

Eencellaer B. S. Hart, " " inspector " " " 

Allen Aldrich, salary as superintendent of cleaning and repairs 
William Whittaker, salary as Inspector on sewers, . 
Thomas B. Belcher, •• " •• " " 

William H. Smith, " " '• of sewer pipes, 

William H. Kelly, testing cement, 

Charles H. Pierce, paid for diagrams for use of sewer committee 
Newport ft Providence Lead Works, lead, 
Joseph Bardsley, painting T. W. Smith's office on Blackstone 

street, as advised by Cit>' Solicitor, 
Butler, Brown ft Co., foot valve. 



Amount carried forward, 



$18,208 22 

34 85 

4,906 84 

75 00 

16 12 

1,781 99 

72 83 

109 21 

451 96 

843 

993 

926 79 

23 92 

923 

485 

8 85 

16 00 

16 00 
600 

1166 
1125 

69 80 

585 

8 48 

4 68 

80 00 

10 60 

10 80 

109 84 

224 43 

47 52 

18 71 

5,178 28 

641 50 

178 28 

530 96 
210 24 
100 00 

45 70 

80 00 
100 00 
106 55 
100 00 

20 00 
6 75 

80 00 

17 84 

26 61 
15 00 



$34,684 75 
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Amount brought forward, . 

2250 Tucker, Swan ft Co., coal, 

2251 James R. Oswood A Co., maps for use of sewer committee, 
2258 Narragansett Brick Co., bricks, 
2298 Providence & Worcester R. B. Co., freight of sewer pipes, (charged 

, to Akron Sewer Pipe Association), 

2254 Robert Morrow, horse hire by engineers, . 

2255 Henry H. Healey, horse hire by engineers, 

2256 Lucius J. Sampson, use of horse, 
fi57 William II. IVflller & Co., repairing tools, etc., 

2258 Albert Dailey & Co., lumber, . 

2259 Providence Steam & Gas Pipe Co., laborl pipe and fittings, 
2200 Charles U. Pierce, paid by him for sundries, 

2261 Delaney & Walsh, tools and repairing, , 

2262 Albert Tripp & Co., lumber, carpenter's work, etc., . 

2263 Bugbee & Hall, blank books, etc., 
2284 George Campbell, sand screen, wire cloth, etc., 
2265 Fuller Iron Works, iron sewer castings, 
2286 Akron Sewer Pipe Association, sewer pipes, 

2267 Allen Aldrlch, use of horse and wagon, 

2268 A. C. Eddy & Studleys, rubber boots, 

2269 Tucker, Swan & Co., coal, 

2270 Hopkins & Pomroy, cement, carting bricks, bricks, teaming, etc 

2271 E. W. Pierce & Co., oil and meal, 

2272 Henry W. Ellis repairing tools, etc., 

2273 Barker, Whitaker & Co., tools, nails, etc., 

2274 Michael Sullivan, gravel, • • • 

2275 James F. Miner, gravel, 

2276 Akron Sewer Pipe Association, sewer pipes, 

2277 Pay Roll, construction aocount.'for two weeks ending August 6, '76, 

2278 Pay Roll, maintenance account, " *• ** '* 6, '76, 

2279 Schooner Pointer, freight of invert blocks, (charged to G. W. 

Rader & Co.,) ..... 

2280 Providence Water Works, salaries and office expenses, labor, 

wharfage, etc., ..... 

2281 Ellery Millnrd, repairing damage to building on Blackstone 

street, etc , . . . 

2282 William T. Smith, repairing damage to building on Blackstone 

street, etc., . - . 

2283 William Ellis, repairing damage to building on Blackstone 

street, etc.. ..... 

2284 Alexander Brothers, oil, meal and soap, . 

2285 Henry M. Angell & Co., lumber, 

2286 Pulsometer Iron Works, check valves, 

2287 James F. Miner, gravel, .... 

2288 Michael Sullivan, gravel, .... 

2289 Pay Roll, construction account, for two weeks ending Aug. 19, 76, 

2290 Pay Roll, maintenance account, ** *» " •* 10, »76, 

2291 Providence Water Works, services of engineers, . , 



$84,684 75 
42 00 
40 00 
26 68 

69 30 
63 00 
30 00 
36 00 

65 84 
291 64 

12 04 
16 98 

13 55 
988 

19 45 

20 1'^ 
971 12 
220 55 

75 00 
24 00 

9 00 

4,936 39- 

18 85 

7 90 

66 27 
68 48 

174 69 
1.502 20 
3,128 51 

515 74 

40 47 

2,761 86 
824 40 

40 00 



7 65 


7 42 


237 72 


31 50 


166 64 


59 98 


8,641 77 


449 63 


1,251 00 


$56,060 43 
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TRIAL BALANCE OF BOARD OF WATER COMMISSIONERS' LEDGER, SEWER 

DEPARTMENT, AUGUST 81, 1876. 

Dr. 



Books, stationery, etc.. 

Building on Cove lands, 

Stones from Brook street sewer. 

Carting stones from sewers to Cove lands, 

Slied for storing materials. 

Tools, 

Printing, 

Inspection of connections. 

Inspection of sewer pipe, 

Sewer pipes, rings, covers, etc.. 

Bricks, 

Catch-basin stones. 

Catch-basin covers. 

Catch-basin traps. 

Manhole frames and covers, 

Lamphole frames and covera. 

Invert blocks, 

Iron sewer connections. 

Iron rods. 

Sheet piling. 

Salaries and office expenses. 

City Treasurer, 

Testing cement, 

Additional catch-basins, 

Additional work on sewers, 

Catch>basins in Exchange street and Exchange place, 

" " Hope street , 

Catch-basin In Park street, 

" " Benefit street near Thomas street. 

Catch-basins corner of Hopkins and South Main streets, 
Sewer in Pine street, from Dyer to Hay street. 

Pearl street, from Beacon to Plane street, 
Plane and Blackstone streets, 

•* ** Aich and Greenwich streets, 

** •« Pond street, ftom near Winter to Pearl street, 

Amount carried forward. 



(f 



fi 



t( 



«( 



64 13 


129 15 


2,088 31 


1,932 62 


382 19 


5,W9 15 


3,108 82 


7,427 «7 


843 62 


. 17,672 43 


. 11.598 16 


8,153 34 


322 65 


815 87 


1,331 16 


261 78 


342 05 


20 76 


13 93 


1,455 07 


. 20,060 46 


. 11,057 60 


257 82 


1,584 48 


1,202 74 


671 20 


633 06 


144 36 


132 24 


246 63 


817 06 


7,068 38 


. 26,803 47 


2,850 52 


1,722 45 


$138,320 83 
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Amonnt broaght forwarcl, . 
Sewer across High street, through private property to 

Woonnsquatucket river, 
Sewer in Tower street, from Atweirs avenue to Federal 
siree Vf • • • « • 

Sewer in Elbow street, trom Hospital to Chestnut street, . 
Lester street, from T) to Bridgham street. 
Benevolent street, from Hope to Brook street, . 
Friendship street, from near Richmond to Dor 
ranee street, .... 

Sewer in Power street, from near Brown to Brook street, 
" " Charles street, from iiandall square to Orms street 
Dorrance and Cove streets. 

Providence street, from Lock wood to Pearl street, 
Blackstone street, extension lo Allen's avenue. 
Hay ward street, from Portland to Pearl street, . 
Sheldon street, from near Bepeflt to Brook street, 
Richmond street, from Clifford to Friendship 
let, 
Sewer in Brook street, ft>om Meeting to Angel] street, 
Cranston street, from Winter to Pearl street, 
Dean and Washington streets. 
Friendship, West Friendship and Dudley streets 
Pallas street, from Vernon to Carpenter street, 
Completed sewers, 
John Gillen, 
B. G. Walmsley, 
G. W. Rader & Co., 
Engineering depattment, for horse hire, 

for books, stationery, etc., 
for printing, 
tor instruments, 
lor sundries, 
Superintendence of cleaning and repairs, 
Cleaning catch-basins and sewers, 
Cleaning and repaiilug old sewers, 
Repaiiing new sewers, . • 

Alterations caused by change of grades. 
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.$138,320 38 
3,127 77 

935 19 
1,223 23 

83193 
1,726 55 



8,857 65 

2,907 65 

1,020 12 

14,151 26 

880 49 

23 10 

1,111 50 

1,290 19 

415 85 

1,624 41 

412 68 

712 68 

1,548 64 

194 89, 

762,264 47 

16 80 

47 52 

59 18 

2,062 35 

198 00 

624 80 

196 19 

68 84 

8,391 55 

20,715 22 

8,115 83 

4,100 90 

1,412 45 



$970,088 20 



Cr. 



J. W. & J. J. Newman, for Ship and Dyer streets, $128 95 

Leach & Co , for Atwell's avenue, from Acorn to Dean street, 65 00 
Patrick Smith, for Pond street, from near Winter to Pearl 

street, . . . . . 25 69 

Akron Sewer Pipe Association, . , . 10 50 

Approved bills, .... 978,868 06 



$979,088 20 
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OF ALDERMEN, TO CONSTRUCT CERTAIN SEWERS, AUGUST 31. J876. 



Dr. 



Approved bills, 



. $391,905 72 



Cb. 

Thomas Newnian, for Pearl street, from Broad to Mum< 
ford street, . . . . 

Approved bills, 



$1,590 36 
890,315 36 



$391.905 73 



RECEIVED BY THE BOARD OF WATER COMMISSIONERS, SEWER DEPART- 
MENT, FROM JUNE 1, 1876, TO AUGUST 31, 1876, INCLUSIVE, AND PAID TO 
THE CITY TREASURER. 



1876. 
June 



July 



Aug. 



1. Of Union Railroad Co., for labor and materials, . 

2. Of Mrs. Rebecca B. Danfortb, for labor, cleaning cistern, 
8. Of George H. Read, for stones from Biook street sewer, 
8. Of Commissioners for new Rhode Island State Prison, tor 

testing cement, 
14. Of Rufus Read, for labor cleaning private connection, 

19. Of Fuller Iron Works, for scrap iron, 
29. Of Henry G. Dennis, for old Junk, 

1. Of Davis G. Hopkins, for labor and materials, cleaning 

private connection, . 
6. Of City of Concord, N. H., for invert blocks, 
17. Of H. A. Carson, for galvanized tin bucket, 

20. Of S. Grant & Co., for testing cement, 

10. Of Charles n: Harrington, for labor cleaning private con 

nection, .... 
U. Of Thomas Thorp, for sand. 

Of Allen's Print Works, for use of pulsometer pump, 
23. Of Sylvester Taylor, for earth, 
81. Of H. A. Carson, for old rope and old iron, 

For labor filling cisterns, boilers, tanks, etc., with Pawtuxet 
i^accr, . • • • • 



$4 83 

6 00 

85 00 

61 00 
200 

28 62 
1 00 

19 70 

356 00 

900 

100 

200 
10 00 
25 00 

4 45 
1190 

189 50 



$65160 
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THK CITY OF PROVIDENCE. 



REPORT OF Till: CITV KXCrSlCER SUEMITTtSG A PLAN FOR 

THE DRAINAGE OF A I'OltTrOM OV TUB EIGHTH 

AND KINTII WARDS. 



To THK HoXORAnLE THE ClTY COL'SCIL OF THE ClTY CF 

Providence : 

Agreciible to resolution No. 102, approved M:ircli 14, 1882, 
directing tlic city engineer "to ic|><ii't lo ilic city council, in 
print, n plan for ilic <lriiin^ge of tliitt portion of the city lying 
partly in tlic ciglith nnd pnrlly in the ninlh wiirda, draining 
into Long, Mnslinpnug and CuidifTd pond^, nnd also towards 
Corliss cove," nnd in ]inrfu:inec, nli-o, to oilier resulutions, nsk- 
ing for plans for tlic drainage of jionions of the ninth ward, 
the accompanying plan is prcsenti-d : 

The area to ho drained, ns represented in colors on the map, 
ie ahout l,yOO acres, (not including the park, which in (i-1 
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acres,) and is bounded on the east by the Pearl street district, 
from Division street .on Bridgham street to O'Connell street 
on Eddy street, by Eddy street Providence Harbor and a part 
of Narragansett Bay ; on the west by Benedict pond district, 
from Willow street to Cranston street and by Fenner avenue 
and Mashapaug pond, and extending from Dexter street at 
High street on the north to the Cranston line on the south. 

The object to be accomplished ultimately, is the collection 
of the drainage from all the district into one main sewer to be 
discharged at or near tide water at Field's Point. 

For this purpose it is designed to lay a main -sewer, starting 
at High street on Dexter street and running southerly through 
Dexter street to Cromwell street ; thence southwesterly by the 
westerly side of Long Pond to Potter's avenue at Crocker 
avenue ; thence through Crocker avenue to the south side of 
the New York, Boston and Providence Railroad, receiving 
branches at Huntington avenue which drain 56 acres, also be- 
ing joined at Burrington street by a branch draining the area 
south of the railroad and between Fenner avenue and Masha- 
paug pond, containing 74.3 acres. Thence the main follows 
the south side of the railroad, being joined by a branch at 
Earle street which drains 16. 9 acres, to Bartlett street ex- 
tended ; at this point a branch is received from Narr&gansett 
avenue draining about 84. acres ; thence crossing the railroad 
and running through Bartlett street to Cobden street, at Elm- 
wood avenue being joined by a branch draining Elmwood ave- 
nue from Earle street, and at Cobden street being again joined 
by a branch draining a territory covering 218.7 acres; thence 
through Cobden street and Roger Williams avenue to Hamil- 
ton street as platted ; near here, a branch joins the main from 
the right which will drain part of the park and land lymg ad- 
jacent ; thonce running easterly, following the north side of 
the railroad to Plain street, receiving a branch at Niagara 
street that drains an area of 67.9 acres; at Plain street the 
main is joined by a branch coming through an extension of 
Ocean street, which drains the territory lying between Eddy 
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and Broad streets and south of Peace and Public streets ; 
thence crossing the railroad and Aldrich street and passing un- 
der Eddy street, at each of which streets a branch is received ; 
the line then runs easterly by the head of Corliss cove and 
through the natural depression in the hills to the shore just 
north of the small pox hospital ; thence by the shore line and 
inside of the harbor line, crossing Field's Point to tide water. 
The accompanying contour map will explain itself better 
than a written description can. It shows the proposed location 
of the main sewer, the division as to districts, and the disposi- 
tion of the sewers in the same, also the areas of the principal 
districts and at points on the line of the main sewer. Contour 
liiies represent continuous elevation above mean high water. 
Where new streets are proposed they are shown by dotted 
lines. 

Your attention is called to several important points, princi- 
pally in regard to those places where it will be necessary to lay 
out new streets and extend those already laid out. Existing 
or platted streets have been followed as far as possible and 
new ones suggested only where the attainment of the best re- 
sults seemed to require it. 

To begin at the upper end of the line : at the corner of 
Cromwell and Dexter streets the surface drainage of 99.1 acres 
concentrates and now runs into Long pond ; to this point, also, 
the sewage of the same area will be brought and a new street 
is required, located either through or by the side of the pond, 
running to the low point on Potter's avenue at Crocker ave- 
nue. The location and grade of this proposed street should be 
determined upon and made the basis upon which to locate and 
grade the streets on either side ; the grade of this street should 
also be a continuous down grade, however slight. 

Moore street extended westerly from Bucklin street seems to 
be the best outlet for Peace, Whitmarsh, Henry and Moore 
streets west of Greenwich street, and a part of Bucklin street. 

The streets leading off of Potter's avenue to the southwest. 
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between and including Cranston street and Madison street, all 
grade toward the railroad, requiring and intercepting street to 
prevent the water from running on to the railroad. 

Huntington avenue, so far as laid out, is in the right loca- 
tion and if extended westerly to Cranston street and easterly 
to the corner of Carter and Vineyard streets, grading each 
way to Crocker avenue, will give an outlet for an area of about 
56 acres. The area concentrating at the corner of Crocker 
avenue and Burrington street is 413.8 acres ; from this point 
to the point where Bartlett street extended will cross the rail- 
road, a street or right of way should be laid out by the side 
of the railroad location, as this is the best line to follow. 

Bartlett street will need to be laid out from Elmwood nvenue 
to the railroad. On the extension of the line of this street 
west of the railroad to Narragansett avenue, the drainage from 
about 84 acres can be taken, provided the territory west of the 
railroad is properly platted and graded. 

At Cobden street quite a hirge and important district con- 
taining 218.7 acres has its outlet. 

The district begins as far north as Lawrence street on 
Greenwich street and covers the area concentrating at Daboll 
street and Greenwich street, forming what is known as 
"DaboH's pond," which received the drainage of 25.5 acres. 

This point has been temporarily relieved by a surface drain, 
but for a permanent relief, it is proposed to extend Hamilton 
street from Potter's avenue to Daboll street, and grade Daboll 
street from Greenwich street to Hamilton street extension, thus 
giving a surface outlet for the water collecting here. 

Updike street should be extended to Plenty street to give 
good drainage to Plenty and Peace streets. 

Hamilton street as far south as Irving street is taken for the 
line of the main for this district, requiring as it does the least 
new lay-out to give an outlet, and on the whole following 
nearest to the average valley line. 

Irving street will have to be extended to Melrose street, 
which should be extended to meet Cobden street at Sackett 
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Street. It will be seen that these streets are in the line of 
what was evidently intended as a future lay-out. 

The drainage from an area of about 119 acres from the 
south joins the main line near Hamilton street ; part of this 
area is in the park, and the rebt lies south of the park and 
north of Cunliff's pond ; this tract is not graded, and the sum- 
mit line has been assumed allowing that the streets will be so 
graded as to take to Broad street all the area possible. The 
only outlet for the rest is through the park as shown. 

[Emerson street should be extended southerly to Sackett 
street, and Early, Sassafras, Campbell, and Byfield streets to 
Niagara street. The area taken through Niagara street to the 
main is 67.9 acres. 

Erom the corner of Boger Williams avenue and Hamilton 
street to Plain street, it is proposed to take a strip of land on 
the north side of the railroad location, of sufficient width to 
allow of being excavated, if thought best, to such a depth as 
will furnish a surface outlet for the water. From this point 
to Colwell street, at a point in the line of Ocean street 
extended, and thence to Ocean street at Thurber's avenue, a 
new street should be laid out as an outlet for Ocean street, and 
also for the district discharging through Colwell street. 

This last district, containing about 150.8 acres, extends 
northerly to the corner of Broad aud Clinton streets. 

At Broad and Public streets, the arrangement of the present 
grades make a basin of about 18.0 acres. The shortest way 
out for this is through Public street, easterly. The grade of 
Public street between Broad street and Prairie avenue, is so 
established as to leave a low point between said streets, and a 
street should be laid out from Public street southerly to Colfax 
street on a line half-way between Baker street and California 
street. This street fairly represents the valley line to which 
will be graded the streets between Broad street and Prairie 
avenue and is the only outlet for this area. The drainage of 
Plain street and Eddy street is brought to the main sewer at 
the railroad. Plain street will probably cross over the rail- 
road. 
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Pavilion avenue can easily be graded to pass under Plain 
street to Ocean street, extended. 

Early street should be extended from Broad street to Prairie 
avenue to give a surface outlet for the water which now collects 
at that point on Broad street. The total area coming to the 
main sewer at Plain street and the railroad is 309.2 acres ; 
from here a new street should be laid out for the main, crossing 
the railroad and Plain street at the same time, and passing 
under Aldricb street and Eddy street, about on the line as 
indicated on the map. An area of 17.9 acres is brought 
through Aldrich street, and of 67.1 acres through Eddy street 
from the south. This district extends to Fourth street off of 
Broad street and to a point nearly opposite on Eddy street. 

The area east pf Eddy street and south of the railroad and 
Corliss cove consisting of about 385 acres, is a very uneven 
tract, and as yet but a portion of it has been platted and none 
of it graded ; the main as shown is located over what will be 
the best line with reference to the natural lay of the ground. 
The territory to be properly laid out should be considered as a 
whole. The platting of this territory may affect the location 
of that portion of the main lying between Eddy street and the 
outlet. 

Respectfully submitted, 

SAMUEL M. GRAY, 

City Engineer. 
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THE CITY OF PROVIDENCE. 



HEPORT OP THE CITY ENGINEER ON A SYSTEM OF SEWERAGE 
FOR THE MOSHASSLTK RIVER AND WEST RIVER DRAINAGE 
IJISTRICTS. 

[Presentcil Oclobei 1, 1883.] 

City Exgineeh's Office, City Hall, J 
Providence, R. I., October 1, 1883. J 

To THE Honorable the City Council of the City of 
Providence : 

In flcconlnnce with resolution of the city council No. 
3G8, appi-oved September 15, 1882, the following report 
relating to the arrangement of the main sewers and laterals 
over that part of the city naturally draining into the Mos-. 
hassiick river and its branch, the "West river, as shown by 
the accompanying plan is presented. 

These rivers have their sources some distance north of" 
the city line, the West river rising some 4 ^^ miles from the 
line and dniining about 5,604 acres before reaching it, andi 



the Moshassuck river rising about 6 -^j^ miles north of the 
city line and draining about 6,561 acres before crossing the 
line ; the larger part of both of these areas will, in all prob- 
ability, remain thinly settled and will not require any im- 
mediate attention. 

The plan presented embraces an area of about 2,500 acres, 
980 acres of which drain into the Moshassuck river above 
the Cove Basiu, and 1,320 acres drain into the Wesit river. 

That part of the Moshassuck river valley lying within 
the limits of the town of Pawtucket has no means of outlet 
except through the city of Providence ; parts of this area are 
destined to be quite thickly settled, in fact are already being 
built upon, and the question of the disposal of its sewage 
will have to be considered in connection with the areas lying 
within the city limits, in the determination of the sizes of 
main sewers, sewage works, etc. ; the line of main sewer is 
therefore shown as crossing the city line. 

The district covered by this report is bounded in general 
terms as follows, viz. : On the east, starting from Fox 
Point, by the Brook street district and East avenue to the 
city line ; on the north and west by Paw^tucket and Xorth 
Providence to near Smith street ; on the south by an irregu- 
lar line between Smith street and Admiral street to the 
summit of Bradley's Hill; thence by Eaton street, Douglas 
avenue, Orms street, Washburne street, and Smith street, 
to the Moshassuck riv^er and by the river and water front to 
Fox Point. 

The intercepting main sewer for this district commences 
at the corner' of India and South AVater streets, at the junc- 
tion with the main intercepting sewer coming from the east- 
erly part of the cil}^ bordering on the Seekonk river, and 
near the point where the united lines will probably be taken 
across the Providence river by a siphon ; from this point it 
runs northerly through South Water and Canal streets to 
Smith street, intercepting the sewers emptying into the 
Providence river from the east, at Smith street, receiving 



the first sewer from the west side of the line ; thence in the 
line of Canal street extended, and following {ilong the east 
bank of the Moshassuck river to Mill street ; thence through 
Bark street to a point just above the Snow and Lewis dam, 
where the line turns and crosses under the river and into 
Charles street, a short distance south of Orms street ; thence 
through Charles street to Randall square ; at this point the 
line divides, one part turning to the west through Martin 
street and following up the West river valley, the other 
following the Moshassuck river valley ; the latter line will 
leave Charles street and turning to the right pass through 
the yard of the Franklin Foundry to their dam ; thence pass- 
ing under the river and turning to the right into Printery 
street at Nash lane ; thence turning to the left, crossing the 
yard of the Allen Print Works, and keeping close to the 
east bank of the old canal to near Branch avenue ; thence 
passing under the river and keeping on the left or westerly 
side of the river to Smithfield avenue ; thence parallel with 
the old canal to Cemetery street ; thence following the bed 
of the old canal to the city line. The sewage from that 
part of the town of Pawtucket which must be taken through 
this main can easily be concentrated at or near this point. 

An area of about 45 acres lying west of Smithfield avenue 
naturally drains to the low ground west of the railroad be- 
tween Smithfield avenue and Cemetery street ; the only out- 
let for this area is over the surface across Cemetery street 
into Clark street, and through the grounds of the abattoirs, 
under the railroad and into the swamp. This line is the 
best one to follow in sewering this area, although in involves 
carrying the sewers through a part of Pawtucket ; it is pro- 
posed therefore to open a street from the low point in Smith- 
field avenue to the low point in Cemetery street at Clark 
street ; from the railroad to the old canal, this line follows 
a platted street. 

With the sewer passing directly through the abattoir 
grounds, all the sewage can be collected from, the same. 



which now pollutes the river, although in a somewhat less 
degree than formerly. 

At Cemeterj' street an area of about 182 acres lying 
between North street, East avenue, and the city line, is 
brought to the main. 

An area of about 124.8 acres comes in at Smithfield ave- 
nue, mostly through Noithup avenue. The area bounded 
by the railroad and Branch avenue, the river, Burt street, 
and Cross street, will have to be taken under the river near 
Deer street. An area of 115.7 acres, bounded by Earle's 
lane, Pleasant street, East avenue. North street, and North 
Main street, joins the main at Livingston street. The sew- 
age from Whelden street, Nash Lane, on the west, Randall 
street, Stevens street, and a part of Charles street and Smith 
street, will have to be taken under the river to the main, 
but it is believed without having to make use of siphons. 

The West river branch of the main will run through Mar- 
tin and Ashburton streets, crossing the railroad and turning 
when in line with Charles street ; thence through Charles 
street to a point just beyond Leonard's pond, at an angle in 
Charles street ; thence following the north side of the pond 
straight to Branch avenue, at the easterly bridge ; thence in 
Branch avenue to Douglas avenue ; thence by a new street 
easterly to Admirp-l street. 

The upper end of the drainage area is a little south of 
where Smith street crosses the city line, between Admiral 
street and that point, covering an area of about 100 acres ; 
there is no proposed lay-out, but by a proper treatment 
nearly all the drainage can be kept within the city limits. 

At Veazie street, the sewage from 84 acres will be brought 
under the river to the main line. The main line will pass 
under the river at both bridges on Branch avenue, near 
Wanskuck, and also at the bridge on Charles street. It is 
proposed to open a street from the end of Langdon street to 
the proposed street for the main sewer, to facilitate the align- 



ments. An area of about 74 acres will come to the main 
at Hawkins street. An area of about 1)8.6 acres is brought 
to the main sewer through Admiral street, also at Webster 
street an area of about 197.8 acres is received coming 
through Oregon street. 

Special attention is called to the several points where new 
streets are proposed for the relief of certain areas. 

From Douglas avenue at Branch avenue to Admiral street, 
an area of about 186.8 acres is given an outlet by laying out 
a street. The new street as shown from the easterly bridge 
on Branch avenue, runs close by the edge of the pond to 
Charles street, keeping low enough to prevent an extraordi- 
nary amount of cutting, and owing to better grades, will be 
a great improvement for teaming, as well as for sewerage 
purposes. 

From the junction of Webster street and the railroad track 
to the corner of Oregon and Borva streets, a new street is 
proposed, giving an outlet for the area coming through Ore- 
gon street. The lay-out in this vicinity may be changed 
considerably, and is dependent on the final settlement of the 
railroad " Terminal Facilities" problem. 

A street is proposed starting at Northup avenue and running 
north near to and parallel with the railroad to the valley line, 
thence to the left, crossing Ledge street and Jasper street at 
the low points in each to the low point in Cook avenue, 
thus giving a surface outlet for the area draining on to them, 
and also obviating the necessity for maintaining a culvert 
under the railroad, which at present is the only means of 
outlet. 

Mention has already been made of the proposed location, 
and the necessity for a street from Smithfield avenue to Cem- 
etery street. 

All river crossings on the plan can probably be made with- 
out the use of siphons. 

The large amount of area as yet not platted, renders it 
difficult in some cases to determine the best lines, but slight 



chiinges will no doubt be made to accommodate lay-outs that 
cannot be forseen. 

The close proximity of each of the main branches to the 
rivers will make it easy to arrange for overflows, and thus 
make the size of the mains much smaller than could other- 
wise be done. 

Kespectfully submitted, 

SAMUEL M. GRAY, 

City Engineer, 
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PHOVIDENCE ; 

FKOVU>BKCB PBB8S COMPANY, CITY PBIITTBRB. 

1S8S. 



REPORT. 



To THK Honorable the City Council or the City of 
Providence : 

The undersigned, joint standing committee on the City 
Engineer's department, respectfully present the following 
report upon certain matters referred to us in connection with 
the Providence river and Cove basin. 

The business was brought before us by reason of the fol- 
lowing resolutions, petition and message. 

** Rrsolutions passed by the Providence Board of Trade at its monthly 
meeting, held May 1, 1883. 

''Besolvedj That this Board of Trade, in view of the present state of the 
waters of Providence river and Cove basin, deem It essential for the pres- 
ervation of the health of our city, that Immediate steps should be taken to 
provide a better system of sewerage. 

'^Resolved, That the above resolution be submitted to the city govern- 
ment, and that the president of this board be directed to prepare a mem- 
orial for the signature of the tax payers of the city, to be presented to the 
city council. 

*' I hereby certify this to be a true copy of the records. 

»• (Signed) F. P. LITTLE, Sec'y." 

PETITION. 

•* To His Honor the Mayor, ar^d to the City Council of the City of Provi- 
dence: 

'* The undersigned, citizens of Providence and tax payers therein, re- 
spectftilly represent that the sewage at the present time permitted to flow 
Into the Cove basin, and the waters of Providence river above Fox point, 
has become very offensive to the comfort and dangerous to the health of 
our people; that the evil will Increase In magnitude and become more 
troublesome as the population of the city Increases ; and that means should 
at once be devised to remedy so serious a nuisance. 

•* Therefore they pray that you will take this matter Into consideration 
and do, at an early day, whatever may be necessary to relieve the city 
firom this growing source of danger." 

'* (Signed by 68 citizens of Providence.)" 
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MBA8AOS. 

** City of Providbnce, 
" ExKCUTniE Dkpartment, City Hai.i„ 

** June 18, 1888. 



■\ 



** Gentlemen of (he City Council i 

'^Ihare received from Charles H. MerrimaQ, Esq., president of the 
board of trade, and transmit herewith a copy of resolutions passed by the 
board, and a memorial, bearing the signatures of many of oar well known 
citizens and tax payers, urging upon the city council the importance, for 
the health and comfort of the city, of early action in relation to the sewage 
permitted to flow into the waters of the Cove and the I^ovidence river 
above Fox point. 

** This deliberate expression of the opinion of the board of trade, compris- 
ing in its membership, as it does, so large a number of the intelligent 
business men of this city will serve as an endorsement of the action 
already taken by the city council, looking to a remedy of the evils com- 
plained of, and an assurance that the early prosecution of such measures 
for the disposition of the sewage of the city as may be demanded for the 
preservation of the health of the community, although necessarily involv- 
ing a large expenditure of money meets with general approval. 

"(Signed) WILLIAM S. HAYWARD, 

•• Mayor.* 

THIS SUBJECT HAS BEEN EXAMINED BEFORE. 

You are doubtless aware that the subject referred to us is 
no new one. On the 27th of July, 1876, Dr. Edwin M, 
Snow, superintendent of health, presented to the board of 
aldermen a communication in relation to the foul condition 
of the waters of the Moshassuck river. 

This report was not printed, but it called attention to the 
need of measures to prevent the continuance of the pollution 
then practiced. 

Again on' November 22, 1877, Dr. Snow presented another 
report (City Document of 1877, No. 33,) upon the water in 
the Moshassuck river. In this report Dr. Snow makes the 
following declaration : 

'* In view of the whole subject I give my opinion unhesi- 
tatingly that the water in the Moshassuck river, before it 
reaches the limits of the city — and of course when entirely 
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beyond the control of the city government — is rendered so 
impure that it is utterly unfit for domestic use and is a con- 
stant source of nuisance and danger to public health. 

"After the river reaches the city limits it receives the 
filthy waste and other offensive matters from another large 
woolen manufactory and another large bleachery on West 
river, from a very extensive print works, from several large 
manufactories of different kinds, from numerous privies on 
the banks of the river, and also receives a very large and 
rapidly increasing amount of sewage. In fact the river, in 
its course within the city and especially after it passes the 
print works, can be looked upon only as an open sewer, and 
the time is rapidly approaching when it must be treated as 
such and must be covered or the filth must be kept out of it. 
• •«*«« « 

*'I would, therefore, earnestly recommend that a com- 
mission be appointed by the city council to urge Upon the 
General Assembly such legishition as shall thoroughly re- 
move the present difficulties and effectually prevent their 
recurrence in the future." 

To the report is appended one by Professor John H. Ap- 
pleton, of Brown University, giving the results of analyses of 
several samples of water from the Moshassuck river, all of 
them showing unquestioned evidences of the pollution of 
this stream. We reprint this report in full. 

PROFESSOR APPLETONS REPORT. 

"Providence, R. I., August 29, 1877. 
" Edwin M. Snow, M. D., Superintendent of Health : — 

"Dear Sir : — I herewith hand you a table showing the re- 
sult of five analj'^ses of Water, tested at your request. 

"Samples 1, 2 and 3 were received from yon. They were 
marked as taken on July 26, 1877. I request you to enter 
in the table their proper designations. Samples 4 and 5 
were taken by myself, in your presence on August 22, 1877. 
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" Sample 4 shows the condition of the Moshassuck river at 
the date referred to. It is excellent river water, — the re- 
sults showing it to be but slightly inferior in quality to Paw- 
tuxet water at Pettaconsett. 

" The other samples show distinctly that the river has suf- 
fered serious pollution. These samples indicate that large 
quantities of mineral and organic matters have been poured 
into the river. 

" TABLE. 

*' Showing results of water-analyses. The numbers repre- 
sent parts {by weight) per million parts of water {byiceight). 



LOCATION, ETC. 



1. 

Below Slaughter HouseSf 

On bridge over river on Power 

road or Cemetery street 

2. 

In Catholic Burying Gfround, 
Between Slaughter Houses and 
Darling's Works and Woolen 
Min 

3. 

Above Mineral Spring Avenue 
and beloxo Sayles' Bleachery. . . 

4. 

Above Sayles* Bleachery 

5. 

Same as number 3, different date 
Below Sayles* Bleachery 
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264. 


120. 


144. 


26.79 
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114. 


192. 


29.16 


64. 
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31. 


5.52- 


240. 


88. 


152. 


18.91 
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E. 



2.50 



2.00 



1.30 



.38 



1.20 






F. 



4.50 



12.00 



O.lO 



0.04 



0.15 
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" I will add a few words of explanation of the foregoing 
table, even at the risk of repeating some explanations al- 
ready given you in a previous communication. 

"(^.) What is described as total residue^ is all the solid 
matter obtained when the water sample is carefully evapor- 
ated to dryness in a platinum dish. 

"(jB.) The organic and volatile matter ^ is that which is 
burned and expelled when the total solids are heated to a 
red heat. 

**( C ) The minei'dl mattei^ is that which remains unburned 
and unvolatized by the heating just described. 

"(D.) The common salt is calculated from the amount of 
chlorine found in the water. 

'' ( ^. ) Albuminoid ammonia i s the ammonia that is formed 
by the artificial decomposition of certain animal matters, 
more or less analogous to albumen. A few nitrogenous 
vegetable matters yield the same product. 

*\F.) Ready-formed ammonia^ is ammonia that is ex- 
pelled by simply boiling the water with pure carbonate of 
soda. 

"The amount of albuminoid ammonia and of ready-formed 
ammonia in a water, is at present almost universally taken 
as the best chemical measure of the amount of artimal con- 
tamination that the sample of water has suffered. 

" I have therefore spoken of the meaning of the term^ em- 
ployed in the table. I will now refer to the interpretation 
of the numbers used. For the purpose of comparison, I 
give here a statement of the result of a recent analysis of 
the Pawtuxet river water at Pettaconsett : 
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Pawtmtet river. 


18. 


2*. 


24. 


6.30 


0.38 


0.10 



"By reference to the table, it appears that the samples there 
described had, as compared with the Pawtuxet river wat«r, 
as follows : 

•'Of Tolat Beridue. 

No. 1, had about 5 times as niach as Pawtuxet. 
No. 2, had about 5} times as much as Pawtuiet. 
No. 3, had about 6} times ns much as Pawtuicet. 
No. 5. h&d about 6 times as much as Puwtuxet. 



"Of Organic and VoiaHle MaUer, 

No. 1, had about t times a 
No. 2, liad about 5 times a 
No. 3, bad about 4i times n 
No. 5, had aliout 34 times a 

•'0/ Mineral Mallera, 

No. 1, hnd about G times a 
No. S. had about G times a 
No. 3, liad about (ti times a 
No. 6, had about 6^ times a 

'•Qf Common Bait, 

No. 1, had about 4 times a 
No. 2, had about i^ tlmett n 
No. 8, had about 6 times a 
No. G, had about 3 times a, 

"Of Albwniwnd Ammonia, 

No. 1, bad about 9 times a 
No. 2, bad about 7 times a 
No. 3, bad about 4^ times a 
No. S, bad about 41 times a 



much a 


Pawtuzet. 


much a 


Pawtuiet. 


much a 


Puwtuxet. 


much as 


Patvtuzet. 


much Of 


Pawtuzet. 


much a. 


Pawtuzet. 


much a 


Pawtuzet. 


mucb a. 


Pawtuxet. 


much aa Pawtuzet. 


much Of 


Pawtuzet. 


much as 


Patvtuzet. 


mnchaa 


Pawtuzet. 


much a 


Pawtuzet. 


mucb M 


Pawtuzet. 


mnchM 


Pawtuzet. 


mucb u 


Pawtoxet. 
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*'0f Reculy- Formed Ammonia^ 

No. It had about 45 times as much as Pawtiixet. 
No. 2, had about 120 times as much as PaWtuxet. 
No. 3, had about 1 times as much as Pawtuxet. 
No. 5, had about U times as much as Pawtuxet. 

" I need not add any remarks to these striking figures. 

" Yours respectfully, 

"JOHN H. APPLETON." 

The quotations here presented are but meagre extracts 
from an intelligent and decided report, to the whole of which 
we respectfully call careful attention. 

The pollution of the Moshassuck river is the subject of 
still another report presented by Dr. Snow to the Board of 
Aldermen, Oct. 23rd, 1878. (City Document of 1878, No. 
30). We call attention to the whole of this report also, 
and particularly to the following extracts. 

*' There can be no doubt that the whole of both rivers — 
the West and the Moshassuck — above Allen's Print Works^ 
and still worse the Moshassuck below the Print Works, — are 
causes to some extent of sickness, disease and death to the 
public." 



''Nearly a year since I presented a report to your Board 
upon the impurities of the Moshassuck river, and urged im- 
mediate action. The report was printed, but no action was 
taken. There can be no doubt in the minds of any one that 
the Moshassuck river before it enters the city, is in a very 
filthy condition, and that after it enters the city the amount 
of filth is enormously increased by manufactories within the 
city limits. When to these sources of filth we add the 
rapidly increasing amount of sewage that is turned into the 
river we ought not to be surprised that the river at the 

2 
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Weybosset bridge has become extremely filthy and at times 
very offensive to sight and smell. Of course it must be 
more or less injurious to health, though there are counter- 
acting causes that remove the danger in some degree. 

" The Woonasquatucket river is, in some respects, in a 
similar condition to the Moshassuck, though not yet as bad. 

" There are two important measures that require the early 
attention of the city government, — in fact that are impera^ 
tively demanded in the interest of the public health. 

"The first is that which I urged a year since, to obtain 
action through the General Assembly to prevent pollution 
of the streams by manufactories throughout the state. This 
subject is exciting much attention in other states and most 
valuable information has been recently printed in relation to 
it, especially in Massachusetts. It is a subject in which the 
manufacturers are interested as well as the public, as at the 
present time the manufacturer who is located farthest up 
stream seems to enjoy the right to ruin the water for the 
use of all below him. The city is especially interested in 
the subject as two mill streams are flowing through it and 
another supplies us with drinking water. 

"The second measure of immediate importance is the con- 
struction oF intercepting sewers to receive all the sewage of 
the city and carry it down to Sassafras point or beyond. 
This was, and is, a part of the system of sewerage upon 
which the city has entered, which was known to be an 
absolute necessity from the beginning, and the construction 
of which was made imperative by the introduction of the 
Pawtuxet water. As then, its importance and positive 
necessity are universally conceded, it would seem to be the 
part of wisdom to make preparations for commencing the 
work at as early a day as possible." 

WORK OF THE COMMITTEE. 

As a committee we have held several meetings, and have 
devoted considerable time to the matter referred to us. 
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' We find that the rivers emptying into the Cove basin are 
the Woonasquatuckct river and the Moshassuck river. At a 
point about one and three-eighths miles from the Cove basin 
another river, called the West river, empties into the 
Moshassuck, and so eventually into the Cove itself. 

We have made a careful examination of the Cove, the 
rivers flowing into it, and of such sources of pollution of 
them as we have been able to detect. 

Your committee have also made a careful inspection of the 
Providence river underneath the bridges, between the Cove 
basin and the CrawforcJ street bridge. Fuither, we made 
an examination of it at the sewer outlets on both sides of the 
river. 

llie slimy ^cum, having an oily appearance, seen in the 
vicinity of the Providence Gas Company's wharf, led your 
committee to believe that much offensive and impure mate- 
rial finds its way into the river from that establishment. 

We have consulted Dr. Edwin M. Snow, Superintend- 
ent of Health, Mr, Samuel M. Gray, City Engineer, and 
Professor John XL Appleton of Brown University, with 
respect to matters treated in this report, and moreover, by 
invitation of the committee, these gentlemen personally at- 
tended us in most of our inspections. 

Jn order to obtain fuller information than that gained by 
mere inspection of the river, and the nuisances themselves, 
the committee called upon Professor Appleton, to make 
chemical examinations of certain of the samples of water col- 
lected by us. 

Professor Appleton's report is herewith appended. No 
one can doubt that the results therein shown, point clearly* 
to the fact that the waters of Moshassuck river. West river, 
and Woonasquatuckct river, are defiled to an enormous 
degree by the manufacturing establishments located on their 
banks. 
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As your committee, we now proceed to state the results of 
our investigations. In doing so we shall pursue the follow- 
ing course : Describing the rivers in turn, and beginning at 
the Cove basin and following each river towards its source, 
we shall proceed to a point upon each where the waters appear 
to be flowing in a comparatively pure and unpolluted condi- 
tion. We shall mention one by one the sources of pollution 
detected. It will be seen that, in order to make it more 
convenient to refer to the points inspected, we have num- 
bered them. Some of these points are described with less 
fullness than others because we were not able, in allcjises, 
to gain as complete information as might be desired^ In fact 
these examinations have developed in us the opinion that 
this whole subject demands a far more extended investiga- 
tion than we have been enabled to give it. 

MOSHASSUCK RIVER. 

The committee visited the Moshassuck river, July 26, 
1883. 

1st Point Inspected, 

This is the mouth of the Moshassuck river as it empties 
into tJie Cove basin beneath the bridge in the Cove prome- 
nade. At this point masses of filth and garbage in the water 
were plainly observed by the committee. Water sample 
No. 1, of July 26, was taken here. 

This sample of water was sent to Professor Appleton for 
analysis. From his report in the appendix we select certain 
of the numerical results and place them here in a proper 
juxtaposition. 
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TABLE. 



The nambers express parts, by weight per million parts of water, by 

weight. 
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ft 


Organic and volatHc 

mailers : 

Incinding 

animal and vegetable 

matter. 


Mineral matters. 


MoshasMiick river, pond above 
Savles' bleacherv 


20. 
735. 


46. 


Moshassock river, at Cove basin. 


4,443. 



That the great increase in the amount of impurities indi- 
cates a strong defilement of the water will hardly be denied. 

2nd Point Inspected. 

This was Conistock's beef storehouse situated opposite 
Haymarket street, overhanging the river. 

The committee observed that the river emitted a very bad 
odor at this point. 

The Messrs. Comstock assured the committee that no pol- 
lution came from this business. 



3rd Point Inspected. 

This is Comstock's stable, connected with the beef store- 
house mentioned under Point No. 2. Five horses are kept 
here. 

The Messrs. Comstock informed the committee that no 
pollution came from this stable, except the urine from the 
horses, nothing else being allowed to run into the river. 

Water sample No. 2, of July 26, was taken at 10.20 
A. M., from the Moshassuck river about opposite the Cen- 
tral police station. 
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4th Point Inspected. 

This is a Market, located near the Smith street bridge. 

Mr. Darcy the then proprietor of the market informed the 
committee that the stench from the river was terrible, both 
at night and early in the morning. The committee observed 
that nearly two feet of filth and garbage matter had accumu- 
lated under the bridge. 

The committee, upon examining the market, discovered 
that the decayed vegetables and refuse materials from it 
accumulated into a back cellar and apparently had thence 
fallen into the river. 

The committee also noted that all the privy- vaults insight 
emptied their contents into the river. 

5th Point Inspected. 

The committee went down into the rear of Smith street, 
on land fronting on the river. They found the old Red Lion 
(so called), owned by Mr. G. W. Bowen, in a state of de- 
cay and neglect and contributing its share of foul odors to 
the immediate neighborhood. 

6th Point Inspected. 

Moulton & In2:raham's Pianino: Mill. 

The committee were informed that the shavings from this 
mill were burned. 

7th Point Inspected. 

In the rear of Moulton & Ingraham's shop was found a 
small stable ,and a filthy pig-sty, both of which contributed 
defilement of the river. 

8th Point Inspected. 

The Fletcher Manufacturing Co.'s establishment. 
Agent, William Ames. 
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Location, Mill and Charles street.* 

Kind of business, manufacture of cotton braids. 

The committee were informed .by Mr. William Ames, 
manager of these works, that nothing of a deleterious nature 
runs from them into the river. The refuse matter from 
privies runs into a cess-pool. 

The committee observed that some coloring matter flowed 
into the river, but they were informed by Mr. Ames that it 
was neither ofifensive nor injurious. 

Mr. Ames said that a sewer was needed in this vicinitj'. 
He stated that the odor from the river was often excessively 
oflensive. 

9th Point Inspected. 

The committee discovered that a privy from Stillman 
White's building emptied its contents into the river. 

10th Point Inspected. 

The committee also noticed that a privy belonging to the 
building leased by James Ilanley empties its contents into 
the river. 

11th Point Inspected. 

The committee remarked that the Charles street sewer 
finds an outlet into the river under the bridge at Mill street. 

12th Point Inspected. 

Proceeding along Bark street the committee discovered 
that a very large number of privies and sink-drains from tene- 
ments on Charles street empty their contents into the river, 
and that masses of garbage and filth are piled up along the 
river bank. 
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13th Point Inspected, 

Mill of The American Screw Co. 

Agent, Charles T. Salisbury. 

Location, Stevens street. 

Kind of business, manufacture of screws, from iron, steel 
and brass. 

Mr. Rogers, superintendent of this factory, stated to the 
committee that, during the spring just passed, the Screw 
Company had cleaned the bed of the river for the entire 
length of its mill. He said that the closets belonging to the 
mill empty into large cess-pools which are cleaned twice a 
year, and that none of the matter from them flows into the 
river ; that the old drain-pipes from these closets to the river 
had been closed for ten years. 

Water sample No. 3, of July 26, was taken from the river 
just above the Stevens street bridge. 

14th Point Inspected, 

The committee next visited the Randall street bridge, and 
observed that a large number of privies near by contributed 
their filth to the river. 

15th Point Inspiicted, 

Franklin Foundry and Machine Co.'s Works. 

Agent, Mr. F. E. Sprague. 

Location, Charles street. 

Kind of business, manufacture of machinery and castings. 

Mr. Sprague assured the committee that the privies of 
this establishment empty into a cess-pool, and that little, if 
any, filth passes into the river from it. 

16th Point Inspected, 

About two hundred feet south of Nash lane, and at the 
northern extremity of the Franklin Foundry property, the 
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river was found to be in a very bad state, the water being 
in a most putrid and filthy condition. A white scum was 
visible on the water from this point up to the old Nash lane 
bridge. 

Water sample No. 4, of July 26, was taken here. 



1 7th Point Inspected. 

The next point visited was the Wheldon street bridge. 
The water appeared to be of a blue-black color, and wjig 
very filthy. 

Water sample No. 5, of July 26, was taken at the upper 
end of this bridge. 

This sample of water was sent to Professor Appleton for 
analysis. In his report in the appendix, he speaks of it as 
having a very oflensive odor, as having a dirty brown color, 
as containing a brown and flaky sediment. From this report 
we select certain of the numerical results and place them 
here in comparison. 

TABLE. 



The nnmbers express parts, by weight per million parts of water, by 

weight. 





Organic and volatile 
matters : 

including 
animal and vegetable 

matters. 


Mineral Matters 


Moshassnck river, pond above 
Sayles' bleachery 


20. 
366. 


46. 


Moshnssuck river, north side of 
W heldon street 


622. 







8 
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18th Point Inspected. 

Allen's Print Works. 
Treasurer, John B. Keliey. 

Location, comer Thurber's lane and Branch avenue- 
Kind of business, cotton bleaching and calico printing. 
The water, after being used at the print works, runs by a 
trench into the river again. The committee found that on 
the premises of the print works is a large cesspool where 
madder, and other waste dye-stuffs, are collected, and that 
from time to time the liquid is allowed to run away into the 
river, the solid material being cleaned out and carted away. 
The water-closets at the print works empty into the river. 

19th Point Inspected. 

This was above Allen's print works and at the junction of 
the West river with the Moshassuck. 

The West river was found by the committee to have a 
black color, and to be terribly offensive and foul. The Mo- 
shassuck river was milky and nlso offensive. 

Water sample No. 6, of July 26, from the Moshassuck 
river, was taken from a point about four hundred feet south 
of Branch bridge. 

20th Point Inspected. 

R. 1. Tool Co.'s Works. 

Treasurer, W. B. Dart. 

Location, West River street. 

Kind of business, manufacture of machinery. 

The committee wore informed that the water-closets of this 
establishment do not empty into the river. Further, they 
learned that the matters put into the river consist mainly of 
water used on the grindstones, and acids used on castings. 
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21sl Point Injected. 

I. B. Mason's slaughter-houses. 

The committee found that blood and other animal matters 
were turned into the river from this establishment, and that 
these substiinces made a sickening odor of the most offensive 
description at the point where the drain from the slaughter- 
houses empties into the swamp, whence the liquid finds its 
way into the river. 

22nd Point Inspected. 

Sayles' Bleachery, 

Owners, W. F. & F. C. Sayles. 

Kind of business, bleaching and finishing of cotton goods. 

The committee found that most of the water-closets empty 
into the river. 

They found that after the water is used by the Bleachery, 
it is run into a large cesspool, apparently with a view to giv- 
ing the impurities an opportunity to settle. But when the 
committee examined it, the contrivance as used appeared 
not to be accomplishing this object. After leaving this 
cesspool the waste liquor flows into the river. Below 
the bleachery a lino of planking, placed in the centre 
of the river, separates it lengthwise into two portions. The 
water from the bleach -house proper flows on the west side 
into the cesspool referred to, shaped like a half-circle, the 
radius being upwards of two hundred feet. The gate of this 
cesspool was found open, and polluted water pouring from it 
into the river at 6.25 o'clock, P. M., July 26, 1883, when 
the committee were there. 

Water sample No. 12, of July 26, was taken from the 
river, below the outlet of this cesspool, and it is believed to 
fairly represent the condition of the river itself, below the 
bUachery. 

This sample of water was sent to Professor Appleton for 
analysis. In his report in the appendix, he speaks of it as 
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very turbid and dfrty, giving out an exceeding sickening 
odor, having a sediment of lumpy flakes almost black, and 
one-half inch in depth. 

We compare some of the results of the analysis : 



TABLE. 



The uumbers expjress parts, by weight per miUion parts of water, by 

weight. 



Moshassuck river pond above 
Sayles* bleachery 

Moshassuck river below Sayles* 
bleachery 



Organic and volatile 

matters : 

iDcluding 
animal find vegetable 

matters. 



20. 



483. 



Mineral matters. 



40. 



• 737. 



That the great increase in the amounts of impurities indi- 
cate a strong defilement of the water, is very apparent. 

23d Point Inspected. 

At Sayles* pond, above Sayles' bleachery, the water 
appeared to be clear. 

Water sample No. 11, of July 26, was taken from Sayles' 
pond. 



This sample of water was sent to Professor Appleton for 
analysis. In his report in the appendix, he speaks of it as 
but very slightly colored. In Dr. Snow's report of Novem- 
ber 22nd, 1877, (City Document, No. 23, already referred 
to), we have certain results of analyses which we .introduce 
into this table, for purposes of comparison : 
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TABLE. 




The numbers express parts, by weight per miHioE 

weight. 

• 


1 parts of water, by 




Organic and volatile 

matters, 

including 
animal and vegetable 

matters. 


Mineral Matters. 


Above Sayles' bleacherv, Aug., 
1877 ",....... 


23. 
24. 

20. 


31. 


Pawtuxet river, Aug., 1877 

Above Sayles* bleachery, July, 
1883 


24. 

46. 







WEST RIVER. 



The committee visited the West river on tvro occasions, 
that is, July 26, and August 7, 1883. 

24th Point Luspected. 

Silver Sprins: Bleachery. 
Treasurer, Charles Warren Lippitt. 
Location, on the West river near Charles street. 
Kind of business, bleaching, dyeing and finishing of cotton 
goods. 

The committee observed two different streams of waste 
liquors flowing from these works. The one was inky black ; 
the other was creamy and appeared to be charged with starch 
or some similar material. 

Water sample No. 7, of July 26, was taken from the 
river after it had been used in the dye-house. 

This sample of water was sent to Professor Appleton for 
analysis. In his report in the ai)pendix he speaks of it as 
being straw colored and having a sediment of jet black color 
one-half inch in depth. 
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A portion of the results of analysis are given in the table 
below : 



TABLE. 





The numbers- express parts, by weight per million parts of water, by 

weight. 




Organic and volatile 

matters : 

including 
animal and vegeta- 
ble matters. 


Mineral matters. 


West River, Geneva Pond 

West River, below Silver Spring 
bleachery 


16. 
542. 


33. 
840. 







That the great increase in the amounts of impurities indi- 
cate a strong defilement of the water will hardly be denied. 

Water sample No. 8, of July 26, was taken from the 
West river, west of the railroad bridge, below the Silver 
Spring bleachery. 

Water sample No. 9, of July 26, was taken as the water 
flows from the Silver Spring hieachery stream as it enters 
the West river about forty feet above the railroad bridge. 

Water sample No. 10, of July -26, was taken from the 
West river on the northern side of the Charles street bridge. 

25th Point Inspected. 

Wanskuck mills. 

Agent, Jesse Metcalf. 

Location, at Wanskuck near Branch avenue, and on the 
West river. 

Kind of business, the scouring of wool, and the dyeing 
and manufacture of goods from it. 
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An examination was made of the new reservoirs of the 
Wanskuck mills used for settling the refuse liquors. These 
reservoirs are situated just oft" Woodward road, and consist 
of three series of larffe vats of two each. The refuse matter 
is pumped from the mills and, after leaching through the six 
vats, runs into a drain, thence flowing across a field for 
nearly a mile, finally making its way into Wanskuck pond. 

Water sample No. 6, of August 7, was taken from Wans- 
kuck reservoir. 

Water sample No. 7, of August 7, was taken from the 
drain about three-quarters of a mile from the resei-voir. 

26th Point Inspected. 
Tripe works of Lewis Woodward. 

The committee believe that practically all of the refuse 
matters are carted away and sold for manuring purposes. 

Water sample No. 8, of August 7, was taken from the 
river below these Tripe works. 

27th Point Inspected. 

Geneva worsted mills. 

Treasurer, Albert A. Sack. 

Location, on the West river at Geneva, near Douglass 
avenue. 

Kind of business, spinning, weaving, dyeing and finishing 
of worsted goods. 

Walter sample No. 4, of August 7, was taken from the 
outlet of the mill-drain where it runs into the West river, 
and while the dye vats were being emptied. 

Water sample No. 5, of August 7, was taken from Geneva 
pond, on the west side of the bridge, near the Geneva mills. 

This sample of water was sent to Professor Appleton for, 
analysis. From his report in the appendix we select two of 
the principal data respecting this sample, and compare these 
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with corresponding ones, referring to the Moshassuck river 
above Sayles' bleachery. This comparison shows that the 
Moshassuck river and West river, above the points where 
they are polluted, are of approximately similar character. 



TABLE. 



The numbers express parts, by weight per million parts of water, by 

weight. 



/ 


Organic and volatile 

matters : 

including 

animal and vegetable 

matters 


Mineral matters. 


Moshassuck river, above Saylos' 
bleacher}' 


20. 
16. 

• 


4C. 


West river, Geneva pond 


3.S. 



WOONASQUATUCKET RIVER. 

The committee visited the Woona.squatucket river on two 
occasions, that is, on July 31 and August 7, 1883. 

28th Point Inspected. 

» 

This is Keily Brothers brewery. 

The committee were informed that the malt and hops used 
at the brewery were sold for manure ; and further, that the 
only refuse matter emptied into the Woonasquatucket river 
was the water used in washing empty beer barrels. The 
committee observed a stream of impure water running from 
this brewery about four hundred feet north of Harris 
avenue, and they believe that it produced the very offen- 
sive odor which prevailed at that time in that neighborhood . 

Water sample No. 12, of July 31, was taken from this 
drain. 
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29th Point Intpected. 

This is Burnside bridge, so called, near the Locomotive 
Works. 

Water sample No. 10, of July 31, was taken here. 

Water sample No. 11, of July 31, was taken from this 
bridge about the middle of the river. 

30th Point Inspected. 

Eagle street bridge. 

At this point there empties into the river a sewer, used 
to discharge the refuse liquors from the Weybosset Mills, 
and the Atlantic mills, all situated further up the stream. 

The committee was informed by Mr. Charles D. Owen, 
of the Atlantic mills, that a number of private property 
owners on the line of this sewer had connected with it 
without permission, and were discharging house waste into 
it. When the committee inspected the mouth of this sewer, 
a large amount of foul water was flowing from it into the 
Woonasquatucket river. 

Water sample No. 3, of August 7, and water sample No. 
9, of July 31, wei*e taken from the Woonasquatucket river, 
just below Eagle bridge. 

Water sample No. 8, of July 31, was taken from the 
river at Eagle street bridge. 

Water sample No. 9, of July 31, was taken from the 
river just below this bridge. 

Water sample No, 2, of August 7, was taken from the 
river just below the Eagle street bridge. 

This sample of water was sent to Professor Appleton for 
analysis, and the results he obtained are given in his report. 
From this report we have taken some of the results as in 
the other cases. As no sample of water from the Woon- 
asquatucket river from a point above polluting influences 
was sent to him for examination, we compare the results 

4 
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obtained by analysis of the sample from below Eagle street 
bridge, with the results from the Moshassuck river and West 
river at points where they are pure. The numbers point to 
indubitable pollution of the Woonasquatucket river at this 
point. 

TABLE. 



The nambers express parts, pef weight per million parts of water, by 

weight. 



^ 


Organic and volatile 

matter : 

including 

animal and vegetable 

matter. 


Mineral matters. 


Moshassuck river, above Sayles* 
bleachery 

West river, Geneva pond 

Woonasqaatncket river, below 
Eagle street bridge 


20. 
16. 

291. 


46. 
83. 

218. 







3l8t Point Inspected. 

Woonasquatucket Print Works. 

Owners, Richmond Manufacturing Co. 

Location, Valley street. 

Kind of business, cotton bleaching and calico printing. 

In the yard of their works the committee saw a large catch- 
basin for the purpose of retaining waste dye woods, etc., 
and preventing their entering into the stream. From this 
basin a drain leads the liquid matters to the river. 

32d Point Injected. 

Valley Worsted mill. 
Treasurer, William J. Cross. 
Ijocation, Eagle street. 



J 
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Kind of business, spinning aqd dyeiqg of worsted yarn. 

The dye vats were being emptied just as the committee 
arrived, and near the outlet of the river the stream was 
colored for twenty or thirty yards of a deep magenta color. 
The privies overhang the river. 

Water sample No. 1, of August 7, was taken from the 
river near the outlet of these drains. 

33d Point Inspected. 

Providence worsted mill. 

Proprietor, Charles Fletcher. 

Location, Valley street. 

Kind of business, manufacture and dyeing of worsted 
goods. 

The privies from this establishment empty into the river, 
The refuse dye material runs into a large tank beneath the 
dye-house ; thence it is run into the river at night. 

Water sample No. 7, of July 31, was taken from this 
tank. 

34th Point Inspected. 

Providence Dyeing & Bleaching Co. 

Agent, Nathan H. Baker. 

Location, on the Woonasquatucket river, near Valley 
street. 

Number of persons employed, 650. 

Kind of business, dyeing and finishing of cotton goods. 

Refuse material from this establishment is emptied into 
the river. 

35tJi Point Inspected. 

Atlantic mills. 
Agents, Owen Bros. 
Location, Man ton avenue. 

Mr. Charles D. Owen informed the committee that at this 
point only the exhaust steam from the engine flowed into the 



28 CITY DOCUMENT, [No. 24. 

river from these mills. All the sewage and waste matter 
is emptied into a large sewer owned jointly by the Atlantic 
mills and the Weybosset mills. This sewer empties into 
the Woonasquatucket river, under the Eagle street bridge. 
(This sewer is already referred to as Point 30.) 

Water sample No. 6, of July 31, was taken from the river 
at the Delaine street east bridge. 

36th Point Inspected. 

Union Eailroad Co.'s stables in Olneyville. 

The water from the river backs ,up into the cellar of these 
stables. Between 280 and 300 horses are kept here, and the 
urine and waste water from them run into the river. 

Water sample No. 5, of July 31, was taken from the 
Woonasquatucket river at the west line of Tar bridge in 
Olneyville. 

37th Point Inspected. 

Mill of the Dyerville Manufacturing Co. 

Agent, Amos N. Beckwith. 

Location, on Manton avenue. 

Number of persons employed, 200. 

Kind of business, spinning and weaving of cotton goods. 

All the water closets empty into the river. At the time 
of inspection however the water appeared clear. 

Water sample No. 1, of July 31, was taken from the river 
about eighty-five feet below this mill. 

38th Point Inspected. 

Allendale mill. 

Owners, Allendale Manufacturing Co. William D. Ely, 
President. 

Number of persons employed, 175. 
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Kind of business, spinning and weaving of cotton goods. 
All the privies empty into the river. 
Water sample No. 2, of July 31, was taken from the 
river about one hundred feet below this mill. 

39th Point Inspected. 

Works of the Franklin Manufacturing Co., and the Union 
mills. 

At the latter place privies used by one hundred and fifty 
employes empty into the river. 

40(h Point Inspected. 

Merinoville Manufacturing Co. 

The water closets from this mill empty into the river. 
Water sample No. 4, of July 31, was t^kenfrom the river 
about one hundred and forty feet below this mill. 

41st Point Inspected. 

The committee visited the Georgiaville reservoir, where 
the water appeared to be in its natural condition and free 
from pollution. 

Water sample No. 3, of July 31, was taken from this 
reservoir near the dam* 

CONCLUSIONS. 

From the consideration that as a committee we have given 
the matter referred to us, we have renched the following 
conclusions : 

First. The subject of the pollution of the waters of the 
Cove Basin, and thence of the Providence river, is one of 
great magnitude, and it is one that affects large manufactu- 
ing interests. 
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Second. The committee find that the objectionable con- 
dition of the waters of the Cove basin and Providence river 
arises from the filth that is allowed to flow into and pollute 
them. This filth, as Tve have shown, flows in abundan|; 
streams from the West river, the Moshassuck river and ilie 
Woonasquatueket river. In the case of the Moshassuck, at 
least, it is plain that the impurities introduced into th^ 
stream are not removed by deposition, or by any other nat? 
ural influences, before they reach the Cove. For Professor 
Appleton finds that the foulest sample sent to him for analy- 
sis was that taken at the mouth of the Moshassuck river, 
where it enters the Cove basin. 

If the city government shall insist that these rivers shall 
be allowed to flow into and through the city in a clear and 
pure condition and shall take such steps as will procure this 
end a most valuable result will be secured. In order to bring 
back this state of things which once distinctly existed here, 
not only must continued defilement of the rivers flowing into 
the Cove basin and Providence river be stopped, but, more- 
over, the beds of the rivers should be so far cleaned as thf? 
foul materials accumulated there from past pollutions shall 
make necessary. 

Third. We detect a considerable source of pollution 
from out-houses, privies and similar nuisances connected 
with private estates. We believe that these will be dealt 
with by the health oflSccrs of the city. 

Fourth. Another important source of defilement is re- 
ferable to large manufacturing establishments. We believe 
that the city of Providence has clearly the right to demand 
of these corporations that they shall not i)ollute the waters 
flowing within the city limits to the Cove basin and thence 
to the Providence river. We believe that it is possible for 



FOLIUTION OF TRIBVTAHIES OF PROV. RIVER. 81 

each one of these manufacturing concerns to purify, by fil- 
tration or otherwise, its foul liquors : ^in fact our investiga- 
tions have shown us that many of them are doing something 
in this direction. We do not think that the purification of 
any foul water can be called an impossibility ; it is merely a 
question of cost. 

Fifth. We are assured by the city engineer that the 
adoption of any plan for the final disposition of the sewage 
of the city of Providence will involve the construction of 
marginal or intercepting sewers ; we are of the opinion that 
immediate steps leading to such construction should be 
taken. 

The committee therefore recommend : 

1st. That measures be taken to prevent the polluting, 
from outside the city limits, of the streams flowing into the 
city. 

2d. That measures be taken to prevent the pollution of 
streams from points within the city limits. 

3d. That such legislation shall be invoked as may be 
necessary to assure to the city that the water from these 
several rivers flowing into the city shall be free from every- 
thing offensive to smell or deleterious to the public health. 

4th. That action be had looking to the immediate con- 
struction of marginal or intercepting sewers. 

And also recommend the passage of the accompanying 
resolution, viz. : 

Resolved, That the city solicitor be, and he is, hereby 
instructed to apply to the General Assembly at its next 
January session for such legislation as may be necessary to 
prevent the pollution of streams flowing into and through 
the city and otherwise to carry into eflTect the recommenda- 
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tions of the joint standing committee on the city engineer's 
department, submitted December 17th, 1883. 

Respectfully submitted, 

William S. Hayward, 

Mayor and Chairman. 

GiLBEBT F. Bobbins, 

President of Board of Aldermen. 

J. Carter Brown Woods, 

President of Common Council. 

James G. Whitehouse, 

Chairman Committee on Highways. 

Thomas A. Millett, 

Chairman Committee on Sewers. 

James MoNallt, 

Member of the Common Council. 

Joint Standing Committee on City Ungineer's Department. 
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APPENDIX. 



REPORT OF JOHN HOWARD APPLETC 

Professor of Chemistry in Brown University. 

Providence, Dec. 13, 188i 
Hon. Wm. S. Haywakd, Mayor, etc. : 

Dear Sir : — I enclose herewith a tabular statement of 
results of my tests of several samples of water sent to m€ 
examination by the committee of City Engineer's dep 
ment. 

The numerical amounts shown, together with the desc 
tive statements of the condition of the various samples, s 
beyond a question that at certain points the Moshas? 
river, the West River, and the Woonasquatucket river, 
subjected to very, serious defilement. The amount of 
defilement is not likely to be the same at all times, at 
given point. It is the custom of manufacturing estab 
ments to discharge their waste liquors in considerable 
umes at certain times, separated often by considerable ii 
vals. 

It is evident, however, that as the result of the poUu 
of the rivers mentioned, and at the time when inspectec 
the committee, the waters were in many places very foul 1 
in appearance and in odor. 

I ought to remark of sample No. 5, of July 26th, tha 
bottle was fractured in transportation, and a portion of 
contents was lost. This vitiates the complete accurac 
the numerical results reported in this particular case ; 
it does not invalidate the declaration that the water of 
sample was very foul. 

I remain, 

Yours very respectfully, 

JOHN HOWARD APPLETOI 
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